Elaborative Rehearsal: An Examination of Usage, Perceptions of Utility, and Differences in Metacognition and Test Performance by Norris, Tori Kim
University of South Carolina 
Scholar Commons 
Theses and Dissertations 
Summer 2019 
Elaborative Rehearsal: An Examination of Usage, Perceptions of 
Utility, and Differences in Metacognition and Test Performance 
Tori Kim Norris 
Follow this and additional works at: https://scholarcommons.sc.edu/etd 
 Part of the Curriculum and Instruction Commons 
Recommended Citation 
Norris, T. K.(2019). Elaborative Rehearsal: An Examination of Usage, Perceptions of Utility, and 
Differences in Metacognition and Test Performance. (Doctoral dissertation). Retrieved from 
https://scholarcommons.sc.edu/etd/5474 
This Open Access Dissertation is brought to you by Scholar Commons. It has been accepted for inclusion in Theses 
and Dissertations by an authorized administrator of Scholar Commons. For more information, please contact 
dillarda@mailbox.sc.edu. 
 
 
 
 
 
ELABORATIVE REHEARSAL: AN EXAMINATION OF USAGE, PERCEPTIONS OF UTILITY, AND 
DIFFERENCES IN METACOGNITION AND TEST PERFORMANCE 
 
by 
 
Tori Kim Norris 
 
Bachelor of Arts 
Southern Oregon University, 1999 
 
Master of Arts 
Texas State University, 2007 
 
 
 
Submitted in Partial Fulfillment of the Requirements 
 
For the Degree of Doctor of Education in 
 
Curriculum and Instruction 
 
College of Education 
 
University of South Carolina 
 
2019 
 
Accepted by: 
 
Toby Henry-Jenkins, Major Professor 
 
Jin Liu, Committee Member 
 
Suha Tamim, Committee Member 
 
William Morris, Committee Member 
 
Cheryl L. Addy, Vice Provost and Dean of the Graduate School 
  
 ii 
 
 
 
 
 
© Copyright by Tori Kim Norris, 2019 
All Rights Reserved.
 
 iii 
 
 
DEDICATION 
This dissertation is dedicated to my husband, Brandon. Thank you for being the support I 
greatly needed in order to conquer this huge feat. We did it, babe! I would also like to 
dedicate this work to all my future students and anyone who is uncertain about their 
ability to accomplish their goals. You can, and you will. If I can do it, so can you!  
  
 
 
 
iv 
 
 
ACKNOWLEDGMENTS 
I would first like to thank my family and friends for their continued support and 
encouragement. To Teresa and Jim Klauber, thank you, for everything. To Cohort H, you 
all have been the best group of colleagues I could ever ask for. Lastly, I would like to 
thank my committee members for their wisdom and feedback, Dr. Jenkins for providing 
me with the guidance I needed throughout the entire process, and to Dr. Liu for offering 
her patience and expertise.  I am fortunate to have the opportunity to teach and mentor 
students as so many did for me along the way. Thank you all so very much.  
  
 
 
 
v 
 
 
 
ABSTRACT 
This action research study explored the use of elaborative rehearsal as an intervention and 
examined differences in metacognition and test performance among college students in a 
general psychology course. Metacognitive processes are crucial for adequate 
comprehension. Students often come into college having very little metacognition, 
knowledge about different strategies, different cognitive tasks, and sometimes even 
accurate knowledge about how they learn (Pintrich, 2002). Common metacognition 
strategies are note-taking, summarizing, finding main ideas, writing to learn, self-
questioning, outlining, previewing, reflecting, reciting and reviewing (Kisac & Budak, 
2014). Elaborative rehearsal is a metacognitive learning strategy that encompasses many 
of these components. Unfortunately, at the time this research was conducted there were 
minimal studies investigating it independently. This paper provides a thorough review of 
the literature, grounded in the theoretical framework of cognitive constructivism, 
information processing, and metacognition. The methodologies used were a mixed-
method design, incorporating both quantitative and qualitative measures providing an in-
depth examination. The results of this study not only provide additional research to the 
small body of literature currently available for elaborative rehearsal but also offers insight 
into the use and utility of this learning strategy from the student perspective. 
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CHAPTER ONE 
INTRODUCTION 
Many community college students must handle multiple roles, including work, 
family, social, and financial responsibilities. I too managed similar roles and 
responsibilities while going to school full-time. I was a student athlete, a work-study 
employee, a wife, and I received financial assistance (including loans, scholarships, and 
government aid—i.e., food stamps). Although I attended a four-year college right out of 
high school, I was not financially and psychologically ready to take on that endeavor, 
which resulted in debt, failing grades, and a low self-efficacy for learning. I returned to 
college four years later faced with many challenges, including deficits in learning 
strategies, metacognition, and self-regulation. Near the end of my first year, it was clear 
that I needed help to be successful. I was fortunate enough to attend a school that offered 
workshops related to note-taking, reading comprehension, and study skills. During those 
workshops, I began to understand how important awareness of my own learning process 
was. Once I had a repertoire of learning strategies, my comprehension, recall, and 
application skills improved, resulting in higher grades and improved self-efficacy. To 
experience that as a student inevitably shaped my own teaching practices.  
If a teacher believes that the goal of teaching is to develop student understanding, 
then whether and how students learn should be a major concern (Chew, 2014). Skinner 
(2003) explained that “instruction designed simply to transmit what is already known has 
often neglected the teaching of thinking” (p. 116). Identifying strategies that teachers can 
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use in their own classrooms to promote student success is vital (Mahlberg, 2015). The 
value of metacognition as a discipline, viewed as a developmental path for acquiring 
certain skills or competencies to be put into practice (Senge, 2013), to both teachers and 
students is undeniable. Metacognition is defined as the awareness and understanding of 
one’s own thought and learning processes (Schraw, 1998). It is an important construct 
that influences individuals’ approach to and processes of learning. Because college 
students have intense learning tasks, it is essential for them to have planning, controlling, 
and evaluating skills. These skills are metacognitive in nature, in the sense that they 
facilitate awareness and understanding. Therefore, determining metacognitive levels is an 
important issue for college students (Akin, Abaci, & Cetin, 2007).  
Pintrich (2002) suggested that teaching metacognitive knowledge should be done 
explicitly. Rather than assuming some students will acquire this knowledge or these skills 
on their own, Pintrich (2002) asserted that there are a “number of students who come to 
college having very little metacognitive knowledge, knowledge about different strategies, 
different cognitive tasks, and particularly accurate knowledge about themselves” (p. 224). 
It has also been noted that college students, typically, are not academically strong enough 
to manage college level work as evidenced by the widespread need for developmental 
and remedial education (Attewell, Lavin, Domina & Levey, 2006). Thompson (2008) 
found that at-risk students tend to experience academic failure due to the lack and 
application of the necessary cognitive skills to learn. Colleges enroll a wide variety of 
students, consisting of first-generation college students, students with lower levels of 
academic achievement in high school, minoritized students, and students from low-
income families (Bailey & Alfonso, 2005). 
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Is it all about the grade? Modifying or changing students’ experiences in the 
classroom may provide an opportunity to redirect perceptions and expectations of 
achievement goals (Ames & Archer, 1988). Rather than focusing so much on the grade, 
educators should shift their focus towards students’ overall understanding and knowledge 
of the material. If the goal is on mastery, the grade should by default reflect that mastery. 
In his classic book, Educational Psychology, Thorndike (1913) discussed the impact and 
influence of the learning environment. He stated, “Since the factor of selection is 
commonly neglected, the influence of the environment is commonly over-estimated” (p. 
68). Today, students have some influence over whether they choose to take classes in 
person, online, or hybrid but much of what unfolds after that is instructional, dictated by 
the teacher. We as educators have significant influence over the learning environment. 
Fostering an environment that nourishes the application of metacognitive learning 
strategies will assist in increasing mastery goals and academic achievement (Pintrich, 
2002; Pintrich, 2004).  
Problem of Practice 
College students bring to the classroom strategies and approaches to learning that 
they developed during their P-12 experience (Lynch, 2006). Some of these techniques 
(e.g., reviewing notes) assist students with the learning process, while others do not (e.g., 
excessive highlighting) (McKeachle, Pintrich, Lin, & Smith, 1987). Despite my best 
effort to convey the importance of using effective learning strategies to my students in the 
class, they often continue to use ineffective study strategies, hoping for or expecting a 
different outcome. For example, each semester there are generally a dozen or more 
students per class that report on a reflective questionnaire I administer about halfway 
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through the semester that they had not modified their learning strategies yet expected to 
do better on exams because they spent more time on it.  
Directly addressing the strategy of devoting more time to study, Nonis and 
Hudson (2006) found that more time did not necessarily equate to increased academic 
performance. Rather than the focus being on the result, the grade, it is important that 
students become aware of and integrate learning strategies that help them throughout the 
entire process. Throughout the course of the last 15 years as an educator, I have observed 
that most students are either unaware of their own cognitive processes, are overconfident 
about their learning outcomes, or continue to use ineffective learning strategies. I have 
also found that students in both my psychology and communication classes tend to rely 
more on rote memorization or maintenance rehearsal strategies as a study method instead 
of the more effective approach of elaborative rehearsal. In a recent study, Lea (2018) 
concluded and recommended that “instructors in introductory courses or those that 
include many first-time college students should consider using interventions that are 
designed to enhance students’ metacognitive skills” (p. 92). Cognitive strategies are an 
important part of being able to plan, monitor, and regulate their learning, and should, by 
extension, benefit those student’ overall class performance (2018). Ultimately, this study 
concerns building the capacity for students to construct and apply knowledge. The theory 
and practice of pedagogy is to have students transfer their learning appropriately. 
Traditionally, this means that students will be able to appropriately transfer their learning 
from courses to relevant situations, and in doing so, can apply the information correctly 
to help them understand or reason through that situation. The goal for this study focused 
on understanding the differences elaborative rehearsal may have on metacognition and/or 
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test performance, as well as how students use and perceive the utility of elaborative 
rehearsal as a learning strategy. 
In action research, the educator and/or practitioner holds either an internal or an 
external position (Efron & Ravid, 2013; Herr & Anderson, 2015). Essentially this refers 
to if the researcher is in the mix, implementing the changes (variables, experiment), or 
providing guidance or consultation. The participants for this study were students in my 
general psychology classes at the community college where I currently teach. According 
to Efron and Ravid (2013, p. 4), practitioners are “intimately involved and familiar with 
the context” as well as being “inherently subjective and directly engaged.” As noted in 
the introduction, college students have several conflicting values (work, home, school) 
and unequal distribution of resources (money, time), which Herr and Anderson (2015) 
consider to be key elements inherent to the goals of action research. The questions I was 
interested in exploring came not from a specific event, but several experiences over time. 
The problems exist based on my observations and reflections as an instructor, and this is 
something I deem important (Efron & Ravid, 2013). Although I consider myself a 
reflective teacher, using various strategies that are appropriate to the classroom and level 
of learning, I have not had an opportunity to investigate this problem of practice in a 
systematic way until now (Efron & Ravid, 2013). 
Theoretical Framework 
Differences among theories lie more in interpretation than they do in the 
definition (Ertmer & Newby, 2013). Past research has supported the notion that educators 
should learn theories developed by psychologists in the study of learning to identify 
principles and perspectives that are valuable to one’s educational situation (Ertmer & 
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Newby, 2013; Snelbecker, 1983). For example, Harasim (2012) proposed that theories 
should not be viewed as “distinct silos—independent or autonomous of one another” (p. 
10) or as furnishing a definitive answer to a learning problem. Looking at and identifying 
the ones that fit the needs of the situation is a step on the path to better understanding 
(Harasim, 2012). Three theories will be used to frame the approach to this study; 
Cognitive Constructivism, Information Processing and Metacognition. 
Cognitive Constructivism 
Cognitive Constructivism (also known as personal or psychological 
constructivism) is a theory that describes learning as taking new ideas or experiences and 
fitting them into a complex system that includes the learner’s entire prior knowledge 
(Hartle, Baviskar, & Smith, 2012). Learners use their cognitive structures to interpret the 
environment. As stated by Schcolnick, Kol, and Abarbanel (2006), “They assimilate new 
information into their existing cognitive schemas, understanding the information only to 
the extent allowed by the existing schemas” (p.13). At the same time, the cognitive 
structures of learners change as they interact with the environment. The new information 
assimilated into the cognitive structures leads to the modification of these structures 
(2006). In other words, students arrive with pre-existing “constructs,” and to learn, must 
modify these existing structures by removing, replacing, adding, or shifting information 
in them. While other theories within constructivism (i.e., social) are interesting, it is 
cognitive constructivism that can help us understand how students learn (Hartle et al., 
2012). 
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Information Processing Theory 
The information processing notion of cognitive psychology calls attention to how we 
construct, elaborate, and connect networks of information based on the external realities 
of the environments we experience (Applefield, Huber, & Moallem, 2001). According to 
Reber and colleagues (2009), the essence of all constructivist theories is that they view 
the perceptual experience as more than a direct response to stimulus and instead as an 
elaboration or construction based on inferred cognitive and affective operations. Both 
cognitivists and constructivists view the learner as being actively involved in the learning 
process; yet, constructivists look at the learner as more than just an active processor of 
information. The learner elaborates upon and interprets the given information (Jonassen, 
1991). 
Metacognition 
Metacognitive processes are crucial for adequate comprehension (Kisac & Budak, 
2014). Flavell (1970) originally defined metacognition as an individual's knowledge and 
control over one's own cognitions. An additional element of its definition was added 
later, describing it as "the ability to reflect upon, understand and control one’s learning" 
(Schraw & Dennison, 1994). In the case of learning, it refers to a student’s awareness of 
his or her own level of understanding of a concept (Chew, 2014). A problematic aspect in 
carrying out research in metacognition is the variety of related concepts found in the 
literature that essentially refer to the same phenomenon, such as cognitive learning, 
metacognitive knowledge, learner beliefs, and consciousness-raising or awareness-raising 
(Hashempour, Ghonsooly, & Ghanizadeh, 2015). It is important then to stress the fact 
that metacognition is multidimensional (Schraw, 1998) and includes self-regulatory 
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behaviors in addition to thinking about one’s learning process (Kisac & Budak, 2014). It 
is necessary to note that elaborative rehearsal has been researched as both a 
metacognitive and self-regulatory learning strategy (Platt, 2016).  
Cognitive learning strategies can be compartmentalized into the following two 
categories: surface and deep cognitive learning strategies (Sen, 2016). Surface cognitive 
learning strategies ensures that knowledge is learned through revision and memorization, 
and they help to transfer that knowledge into working (short-term) memory. According to 
Sen (2016), deep cognitive learning strategies involve elaboration, organization and 
critical thinking strategies. Elaboration strategies help to integrate new knowledge 
through priming and help learners encode that knowledge to long-term memory. Sen 
(2016) also found that learners who use elaboration interpret, summarize, use analogies, 
and take notes to learn. The second deep-processing strategy is organization, which 
involves the process of selecting appropriate information, then connecting that 
information with similar knowledge previously acquired and constructing the framework. 
It was found that learners who have these strategies chunk information, make 
classifications, and formulate outlines to learn the main ideas of what they read (Sen, 
2016). Critical thinking strategies involve learners applying prior knowledge to new 
situations and critically evaluate using the standards of decision-making and problem-
solving processes (Sen, 2016). One unique learning strategy that assists with this process 
is elaboration. 
Elaboration and elaborative rehearsal. Elaboration can be defined as “any 
process whereby a particular memory of a stimulus is interpreted, elaborated, associated 
with other stimuli” (Reber, Allen, & Reber, 2009, p. 251). Rehearsal is a repetitive 
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review of material previously learned with the intent or goal of later recall (Reber et al., 
2009). Rehearsal is considered a basic learning strategy that stores information to be 
learned into working memory through processes of naming, repeating, and reciting 
material for learning (Weinstein & Mayer, 1986). Elaboration is a learning strategy in 
which a learner provides examples and paraphrases or summarizes information to help 
understand it better. The goal of this strategy is to build internal associations between 
one’s prior knowledge and the new information and is a higher-order learning skill 
because the strategy allows learners to store learned information into long-term memory 
(Weinstein & Mayer, 1986). Therefore, elaborative rehearsal is essentially when new 
information is related (in a meaningful way) to other information that is already known 
and is an effective metacognitive strategy for encoding information because it involves 
focusing on the meaning of information to help transfer it into long-term memory 
(Hockenbury & Hockenbury, 2010). Ertmer and Newby (2013) indicate that memory is 
not a context-independent process.  
Elaborative rehearsal is a metacognitive learning strategy that is particularly 
useful for creating more lasting memories (Harris & De Qualls, 2000). Metacognitive 
elaborative rehearsal involves the individual learner’s purposeful manipulation of 
information as a means of deepening processing. It requires reflecting on the meaning of 
incoming information, connecting it with existing knowledge, and revising accordingly to 
assist in the construction of understanding (Harris & De Qualls, 2000). For example, 
rather than merely memorizing the definition of a term, students should paraphrase it in 
their own words, as if they were explaining it to a peer and include a personal example 
that they are familiar with to connect it to.  
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To reiterate, elaborating entails making connections between new knowledge 
about a specific topic and prior knowledge about that same topic. Elaboration begins with 
the recognition of what is already known in relation to the concept or situation presented, 
it continues with the identification of additional information that needs to be understood 
and ends with the detection of a relationship between what is already known and what 
needs to be understood (Swiderski, 2011). It is essentially asking oneself, “What do I 
already know about this, what else do I know that connects with this, and how do the two 
relate?” Ertmer and Newby (2013) noted that tasks demanding high levels of processing, 
such as those presented in a college-level psychology course, are frequently best learned 
with strategies advanced by the constructivist perspective. 
Research Questions 
Information must be taught and learned in a way that promotes appropriate 
transfer to relevant situations (Chew, 2014). Stephen Chew (2014) found throughout his 
studies that students with good metacognition knew when they had sufficiently mastered 
material to perform well on an exam, whereas students with poor metacognition tended to 
be overconfident. They may also vastly overestimate their ease of learning because in the 
past, they were successful as passive learners (Lynch, 2006). Based on the notion that 
elaborative rehearsal is an effective metacognitive learning strategy, this study was 
guided by the following research questions:  
1. Do differences exist in metacognition and/or test performance after 
incorporating elaborative rehearsal as a metacognitive learning strategy? 
2. How do students use and perceive the utility of elaborative rehearsal as a 
metacognitive learning strategy? 
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Knowledge of a variety of such strategies is critical when attempting to select an 
effective prescription for overcoming a given instructional problem and to match the 
demands of the task with an instructional strategy that helps the learner (Ertmer & 
Newby, 2013). The methods that are selected and implemented should have the highest 
chance of success. Ertmer and Newby (2013) believe that “it is less about which theory is 
the best and more about which theory is the most effective in fostering mastery of 
specific tasks by specific learners” (p. 60). They also consider learning to be a complex 
and long process that is influenced by a person’s prior knowledge (Ertmer & Newby, 
2013). 
Researcher Positionality 
As described in the introduction, it was my own educational journey that played a 
large role in my desire to become a teacher. I specifically wanted to teach at a community 
college because of the diversity of learners. Although I have taught at both community 
and four-year colleges, I find that community college students bring to the classroom a 
unique dynamic that has always intrigued me. The student population in relation to age 
includes non-traditional students (24 years and up), high school students enrolled for 
dual-credit, and traditional college students (18-24 years), along with individuals who 
consider themselves to be life-long learners but are not degree seekers 
(StateUniversity.com, 2014). I have worked at four different community colleges over the 
past 20 years and have found that on average, most are employed either part-time or full-
time while attending classes, not to mention the other roles and responsibilities they 
carry, such as marriage, parenting, and caregiving.  
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This population also has higher numbers of students requiring remedial 
coursework or learning assistance (Chen, 2016), something I too have experienced. That 
is why it is imperative to not only recognize these personal connections, but also publicly 
acknowledge them to my students (Efron & Ravid, 2013). Rallis and Rossman (2012) 
view reflexivity as relational, recognizing that the researcher and participants are 
involved in interactions that are continual and changing. Checking in with students often, 
asking questions, clarifying perceptions, and interpreting information accurately are key 
aspects of this action research process. Although my cultural background and experiences 
encompass many of these areas too, I still need to be mindful that differences in 
perspective and expectations may arise (Bourke, 2014). 
I consider myself to be a reflective practitioner with a desire to understand and 
improve my teaching practices (Herr & Anderson, 2015). Building critical reflexivity is a 
key component of this process, as it allows the researcher to explore any potential bias 
and address subjectivity (Herr & Anderson, 2015). Efron and Ravid (2013) suggested that 
researchers strive for what they refer to as disciplined subjectivity, which can strike a 
balance between objectivity and subjectivity. Therefore, this approach to action research 
involved reflection, inquiry, evaluation, documentation, and communication (Trigwell, 
Martin, Benjamin, & Prosser, 2000), much like that of traditional or formal research. I 
wanted to look at the actions and outcomes in my own setting, with the position of an 
insider studying my own practice (Herr & Anderson, 2015). As Mertler (2017) reiterated 
in his book Action Research, expert educators are “those who constantly and 
systematically reflect on their actions and the consequences of those actions” (p. 20). It 
was my intention to be diligent throughout the process and open to change. 
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Research Design 
Herr and Anderson (2015) posed that action research is the use of sound and 
appropriate methodology, the generation of new knowledge, and the education of both 
the researcher and the researched. To examine the two research questions, I conducted a 
sequential exploratory mixed method approach. According to Creswell (2015), sequential 
exploratory is a procedure for collecting, analyzing, and mixing or integrating both 
quantitative and qualitative data at some stage of the research process within a single 
study for the purpose of gaining a better understanding of the research problem. The 
quantitative methods examined mean, standard deviation, and statistical significance 
using the Wilcoxon Signed-Rank Test (Fraenkel, Wallen, & Hyun, 2015; Laerd Statistics, 
2018). Efron and Ravid (2013) suggest a researcher use purposive sampling and choose 
individuals who fit the selection criteria for the quantitative component. Therefore, a 
purposive and typical case sampling was used to select participants. For a purposeful 
sample, participants are deliberately chosen based on the purpose or goal. In a typical-
case sampling, participants are selected as being atypical of the generalized group (Efron 
& Ravid, 2013). As earlier stated, elaborative rehearsal is a useful learning strategy to 
assist in deep processing and retention for later recall, as compared to rote memorization. 
In a college-level general psychology class, students are expected to understand and 
apply a high number of concepts and theories within a short amount of time, making the 
examination of elaborative rehearsal applicable to students in these courses. That is why 
the students enrolled in this researchers in-person general psychology courses were 
purposively identified as a pool of potential participants based on the research questions 
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for this study and a small number of volunteers represented the typical sampling, 
generalizable to the target population. 
The study unfolded over the first third of a traditional 16-week semester. Data 
was collected from two different general psychology classes. Since I was unable to 
change curriculum requirements, at minimum between 5-10 volunteers were identified as 
willing to participate in specific tasks and allow for collection of information as it related 
to the research goal. The participants were provided with elaborative rehearsal prompts 
for the second exam that were referred to as “reading questions” connected to specific 
content within a chapter on which they were later tested on. Veenman, Elshout and 
Busato (1994) concluded from their own study that metacognitive prompting improves 
learning and should be considered as a strategy to improve instructional effectiveness. To 
identify the use of elaboration, the participants’ responses to the reading questions were 
collected and evaluated based on the criteria associated with that learning strategy (i.e., 
paraphrasing, summarizing, example usage). I administered pre- and post-intervention 
surveys using both the Metacognitive Awareness Inventory (MAI) (Schraw & Dennison, 
1994) and the Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich, Smith, 
Garcia, & McKeachie, 1991) to identify differences in metacognition. For evaluation of 
test performance, I collected scores from exams one and two, both consisted of fifty 
multiple-choice questions and specifically assessed the topics from the reading questions, 
textbook, and lectures. Exams held the largest grade value in the course and were 
considered to represent academic achievement levels. This aligned with validity, 
reliability, generalizability, and transferability in that data collection must be trustworthy, 
appropriate, and purposeful (Efron & Ravid, 2013). 
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Significance of the Study 
The main purpose of this research was to identify ways in which to improve my 
teaching methods and assist students learning practices. However, transferability of 
findings can be applied to additional areas of instruction not only within the general 
psychology course itself but to other courses, different modalities, and to educators 
looking to improve curriculum and instructional practices. Even for someone who is 
considered an expert in an academic field, metacognitive skills can transfer outside of 
that subject’s domain. Teaching and modeling these skills to non-expert students is more 
effective when done in the context of specific domain knowledge (Girash, 2014). 
Teachers tend to model their own style or strategy for learning. These models and 
strategies determine the teaching methods and approaches students use. The key is that 
teachers plan to include goals for teaching metacognitive knowledge in their regular unit 
planning and then try to teach and assess for the use of this type of knowledge as they 
teach other content knowledge. Inadequate or flawed modeling can result in less effective 
teaching (Chew, 2007). One of the most important aspects of teaching for metacognitive 
knowledge is the explicit labeling of it for students (Lynch, 2006; Pintrich, 2002). 
Limitations of Study 
Metacognitive learning strategies are generally applicable to reading 
comprehension and problem-solving, this action research study was also interested in 
strategies for use with declarative knowledge (i.e., concepts, facts, definitions). The 
methodologies in place may or may not capture that element of explicit knowledge. Also, 
metacognitive awareness is a cognitive skill that is typically classified as factors prone to 
individual differences. In other words, these variables are different across individuals and 
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tend to vary according to personal factors, such as gender, personality, experience, 
educational background, and so on (Hashempour, Ghonsooly, & Ghanizadeh, 2015).  
In addition, metacognitive learning strategies, such as elaborative rehearsal, are 
subjective constructs that can be difficult to examine. Other researchers have helped pave 
the way for educators to understand the relationship and impact these variables have on 
students. However, specifically examining elaborative rehearsal by itself and its 
connection to academic achievement, metacognition levels, and utility is an avenue that 
has had minimal exposure. 
Dissertation Overview 
The remainder of this dissertation is organized in four additional chapters. 
Chapter Two offers a thorough review of literature examining the theoretical framework, 
the constructs of metacognition and self-regulation, as well as research related to the 
variables associated with this action research study. This is followed by an outline and 
detailed discussion of research methods and procedures in Chapter Three. Findings of the 
study and the interpretation of the results resides in Chapter Four. The dissertation 
concludes in Chapter Five with a discussion of implications, possibilities for future 
research and my anticipated action plan. 
Glossary of Terms 
Elaborative rehearsal is a technique that focuses on the meaning of the material 
presented by assisting the transmission from short-term to long-term memory through 
elaboration and rehearsal (Nevid, 2018). 
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Learning strategy is a technique that a person uses to perform a learning skill. For 
example, rehearsal plus imaging could be the strategy used to perform the skill of 
memorization (Derry, 1990). 
Metacognition refers to thinking about, planning, and controlling one’s own thinking. 
Metacognitive/Self-regulated learning strategies can be referred to as methods used 
that reinforce the connection of knowledge (Berry & Chew, 2008). 
Metacognitive awareness is awareness of one’s thoughts as they relate to the learning 
knowledge acquisition (Schraw & Dennison, 1994). 
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CHAPTER TWO 
REVIEW OF LITERATURE  
College students bring to the classroom strategies and approaches to learning that 
have been sculpted and built over the course of their educational experiences 
(McKeachle, Pintrich, Lin, & Smith, 1987). Some of these techniques assist students with 
the learning process, while others do not. Despite my best effort to convey the importance 
of using effective learning strategies to students in class, they often continue to use 
ineffective study strategies hoping for or expecting a different outcome. Rather than the 
focus being on the result, which is the grade, it is important that students become aware 
of and integrate strategies that help them during the entire learning process. Throughout 
the course of the last 15 years as an educator, I have observed that students are either 
unaware of their own cognitive processes, are overconfident about their learning 
practices, or continue to use ineffective learning tools. I have also found that students 
tend to rely more on rote memorization or maintenance rehearsal strategies as a study 
method versus the more effective approach of elaborative rehearsal.  
The purpose of this study was to identify if differences existed in metacognition 
and/or test performance, as well as how students perceive and utilize elaborative 
rehearsal. Therefore, this action research study was guided by the following research 
question:  
1. Do differences exist in metacognition and/or test performance after 
incorporating elaborative rehearsal as a metacognitive learning strategy? 
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2. How do students use and perceive the utility of elaborative rehearsal as a 
metacognitive learning strategy? 
This chapter is organized around the construction and awareness of learning and 
memory. Thus, to illustrate this intricate relationship, cognitive constructivism, 
information processing, and metacognition were used to theoretically frame the 
conceptual components of this action research study. Research on both metacognitive and 
self-regulated learning strategies is presented to establish support for the effective use of 
these methods. The specific practice of elaboration and elaborative rehearsal is then 
described, including a discussion on instructional practices that incorporate elaboration as 
a tool to increase learning performance. The chapter concludes with a presentation of 
research findings on the relationship between learning strategies and academic 
achievement.  
Theoretical Framework 
It is necessary to lay the framework of metacognition and self-regulated learning, 
because metacognitive learning strategies do not merely fall under one category. More 
specifically, elaboration and elaborative rehearsal tend to be examined under both areas. 
To explore the world of learning strategies and understand their role in the learning 
process, it is vital to discuss the overarching field that studies the mind, specifically with 
relation to the construction of meaning and information processing.  
Cognitive Constructivism  
Constructivism is a theory of learning which posits that students learn by actively 
constructing their own knowledge (Schcolnik, Kol, & Abarbanel, 2006). It has influenced 
educational thinking about curriculum and instruction for decades (Schunk, 2012). Jean 
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Piaget was the most influential thinker in the development of constructivism and 
provided much of the basis for the theoretical elements of cognitive constructivism 
(Henry, 2016). Cognitive constructivists concentrate on the importance of the mind in 
learning. Piaget (1929/1977) used the terms accommodation and assimilation to describe 
the interplay of mind and environment in the learning process. He asserted that learners 
use their cognitive structures (schemas) to interpret the environment by assimilating new 
information into their existing cognitions and understanding the information only to the 
extent allowed by those existing schemas (Piaget, 1929/1977). At the same time, 
however, the cognitive structures of learners’ change, or assimilate, as they interact with 
the environment. The new information that was assimilated into the cognitive structures 
then leads to the modification of these structures (Piaget & Inhelder, 1969) as ideas and 
knowledge structures are adjusted to make sense of reality (Schunk, 2012). This process 
does not generally unfold in a sequential manner but rather as a “dynamic dance” while 
the learner constructs knowledge (Henry, 2016).  
According to von Glasersfeld (1995), “Concepts cannot simply be transferred 
from teachers to students––they have to be conceived” (p. 5). Learning is a process that 
involves active construction and not passive acquisition. Piaget described cognitive 
structures as being continuously under construction (Schcolnik et al., 2006) and has 
taught us that knowledge is not a product or item to be transmitted, nor is it information 
to be delivered from one end, encoded, stored and reapplied at the other end (Kafai & 
Resnick, 1996), but rather as a construct to be pieced together through an active process 
of involvement and interaction with the environment (Schcolnik et al., 2006). 
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Information Processing  
While learning is an important piece to the construction of knowledge and the 
acquisition of associations, the role of information processing cannot be left out of the 
equation. Atkinson and Shiffrin (1968) first described the information processing theory 
as a cognitive theory of learning that describes the processing, storage, and retrieval of 
knowledge in the mind. Basically, it is the systematic way that we learn. The student is 
like a computer because he or she inputs information, saves it, and then outputs that 
information. In the information processing theory, there are three stages: Sensory 
Memory, Working Memory, and Long-term Memory (Atkinson & Shiffrin, 1968). Of 
key interest to this study is the transition of information from the short term (working) to 
long term. 
Working memory is where information is temporarily stored, calculations are 
made, and transformations occur (Slavin, 2012). The contents generally include words, 
images, ideas, and/or sentences. The overseer, or conductor, is the central executive 
which supervises attention, makes plans, retrieves information, and integrates it (Slavin, 
2012). When working with information in this stage, organization and rehearsal can 
improve the chances of information moving to long-term storage. This occurs because the 
student gains more meaning from these processes and encodes the information into long-
term memory (Slavin, 2012). Short-term memory relies largely on sensory information, 
but long-term memory depends more on semantic coding or coding by meaning. One way 
of transferring information from short-term to long-term memory is through 
maintenance/rote rehearsal, which is referred to as the repeated rehearsal of words or 
sounds as they appear in the text (Nevid, 2018). However, a more effective way to store 
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information is through elaborative rehearsal, a method of rehearsal in which you focus on 
the meaning of the material (Nevid, 2018). For example, say a student is needing to learn 
the concept of motivation. Rote memorization would resemble repeating the following 
definition several times: “factors that activate, direct, and sustain goal-directed behavior,” 
whereas elaborative rehearsal could involve several approaches to assist in creating 
understanding. A student could create a mnemonic that represents elements of the 
definition, “ADS – for activate, direct, and sustain.” Another approach is to use visual 
imagery by identifying a picture or scenario where aspects of a person’s behavior was 
activated and directed. The most effective approach in the use of elaboration would be for 
a student to assign his or her own definition (paraphrasing) and incorporate a personal 
example that demonstrates its components, such as the following: “Motivation is when I 
start studying for an exam (activation) by reviewing my lecture notes (directed) in order 
to achieve the grade (goal).” 
Retrieving information stored in long-term memory is vital to performance-based 
testing. The contents stored in long-term memory include semantic networks, schemata, 
procedures, events, and images (Slavin, 2012). There are two types of long-term memory: 
explicit and implicit. Explicit memory is the conscious recall of general knowledge (i.e., 
facts and data from books and lectures) or episodes (events and experiences). Implicit 
memory is the unconscious recall, such as classical conditioning (i.e., phobias and 
prejudice) and procedural memory (i.e., riding a bike or typing). Slavin (2012) 
encouraged teachers to simulate explicit memory opportunities via instructional methods. 
Assisting in proper encoding of information in the classroom results in it being accurately 
and quickly retrieved when needed (Slavin, 2012). The author noted that rote 
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memorization (repetition alone) has little meaning to the student. It is retrieved less easily 
and less frequently compared to information that has meaning and is understood via 
elaborative rehearsal (Slavin, 2012). 
According to the semantic network model, when one thinks of a particular 
concept, it causes a ripple effect to occur within the network of already established 
associations, and thus triggers memories of other related concepts (Nevid, 2018). Another 
prevalent piece connected to encoding information from short-term to long-term memory 
is consolidation. Consolidation is the process by which the brain converts unstable, fresh 
memories into stable, long-term memories (Nevid, 2018). We cannot assume that 
students are perfectly capable of memorizing such information on their own, because 
they are often not aware of their own learning processes. In fact, research on 
student learning strategies suggests that students typically make poor choices when they 
attempt to learn new information and that they make those choices even when they know 
better (Lange, 2016). 
Why does elaborative rehearsal (rehearsal by meaning) result in the improved 
transfer of information from short-term to long-term memory more than maintenance 
rehearsal (rehearsal by repetition)? One explanation posed by Craik and Lockhart (1972) 
called the levels-of-processing theory maintains that the level at which information is 
encoded or processed determines how well or how long information is stored in memory. 
In this view, information is better retained when it is processed more “deeply,” or 
encoded based on its meaning (Craig & Lockhart, 1972).  
Metacognition. Under the umbrella of cognitive constructivism, students need to 
reflect on what they are learning to integrate chunks of new knowledge into existing 
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knowledge and thereby achieve synthesis (von Glasersfeld, 1995). This type of 
conceptual learning will not occur in a stimulus-response teaching environment, but 
rather in an environment that encourages reflection and abstract thinking (von 
Glasersfeld, 1995). To tweak knowledge-building skills, students also need to reflect on 
the learning process itself so that they are aware not only of what they are learning, but 
also of how they are learning (Schcolnik et al., 2006). Metacognition is an important 
construct that influences individuals’ learning processes. Since college students have 
intense learning tasks, it is essential for them to have planning, controlling, and 
evaluating skills. These skills are metacognitive in nature. Therefore, determining 
metacognitive levels is an important issue for college students (Akin, Abaci, & Cetin, 
2007). 
Metacognition refers to one’s knowledge concerning one’s own cognitive 
processes, or anything related to them (Flavell, 1979). Metacognition is thinking about 
thinking. In a technical report discussing the widespread use of the term metacognition, 
Brown (1978) addressed the two distinct areas of research as knowledge of cognition and 
regulation of cognition. Knowledge of cognition refers to activities that involve conscious 
reflection on one’s cognitive abilities and activities. Regulation of cognition refers to 
activities that incorporate self-regulatory mechanisms in an ongoing attempt to 
understand the material, such as planning, monitoring, and checking (Brown, 1978). This 
can describe how students examine the method that they are using to retrieve, develop, or 
expand information is metacognitive in nature.  
Through continued research efforts on metacognition, Flavell, Miller, and Miller 
(2002) were not only able to expand upon the two major research areas but also identified 
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a third area of metacognition known as metacognitive experiences. Metacognitive 
knowledge refers to knowledge, beliefs, ideas, and theories about people as cognitive 
creatures and their diverse interactions with cognitive tasks and strategies (Flavell et al., 
2002). It includes three sub-categories: knowledge of persons, tasks, and strategies. The 
one of interest for this study is knowledge of strategies which refers to knowledge about 
thinking, learning and problem-solving strategies that students might use in order to 
achieve goals (Zohar & Barzilai, 2013). The major component of metacognitive skills is 
also of relevance and are skills and processes used to guide, monitor, control, and 
regulate cognitions used in the learning process (Veenman & Spaans, 2005), as well as 
the skills of planning and evaluating (Flavell et al., 2002).  
The need for teaching metacognition is considered one of the main three 
recommendations for improving instruction that emerged from over three decades of 
research conducted by the National Research Council (2000) about how people learn. In 
his recent comprehensive meta-analysis study, Hattie (2009) found that teaching 
approaches using strategies that emphasize student metacognitive and self-regulated 
learning are among the most effective approaches. Learners who are metacognitively 
aware have strategies for discovering and working what needs to be done 
(JAYAPRABA, 2013). Metacognitive strategies are designed to monitor cognitive 
processes. Metacognitive strategies are ordered processes used to control one’s own 
cognitive activities and to ensure that a cognitive goal has been met. Students with good 
metacognitive awareness oversee their own learning process, plan and monitor ongoing 
cognitive activities. The use of metacognitive strategies ignites one’s thinking, can lead to 
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better learning and higher performance, especially among learners who are motivated 
(JAYAPRABA, 2013). 
A study conducted by Veenman and Spaans (2005) examined whether 
metacognitive skills are entirely part of intellectual skills or if they contribute 
independently to learning during cognitive development. Also investigated was the extent 
to which metacognitive skills constitute a general, person-related quality or a rather 
isolated, domain-specific feature along the developmental track. Thirty-two students in 
their first or third year of secondary school from a suburban small town in the 
Netherlands participated in the experiment. Both groups were purposefully chosen from 
secondary education to avoid confounding of school type (i.e., primary vs. secondary 
education). The sample consisted of 16 students in their first year and 16 students in their 
third year. Intelligence was assessed through the administration of the shortened version 
of the Groninger Intelligence Test. In an individual session of about 45 minutes, 
participants solved six math word problems while thinking aloud. During another session 
of 35 minutes, participants performed an inductive learning task in the domain of 
biology. For both age groups, it appeared that metacognitive skills did predict learning 
performance on both general and domain-specific tasks, partly independent of intellectual 
ability. Results showed that metacognitive skills for both tasks increased with age. The 
authors speculated that intellectual and metacognitive skills develop in a parallel mode, 
meaning that metacognitive skills develop alongside, but not entirely as part of 
intellectual ability (Veenman, & Spaans, 2005). For example, in an unfamiliar situation, 
learners are forced to operate in a heuristic way. There is initially no material available 
for the cognitive toolbox to operate upon (i.e., they cannot even see the wood before the 
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trees) (Veenman, & Spaans, 2005). The authors support this outcome indicating that 
research has shown that during this early learning phase metacognitive skillfulness, rather 
than intelligence, initiates the learning process (Veenman, & Spaans, 2005). 
Learning Strategies. Learning strategies can be described as an adoption of an 
integrated approach to learning in preference to a style of teaching and learning, usually 
single-subject specific (Cohen, 2012). Typically, the goal of learning strategies is to 
either affect the learner’s motivation, affective state, or the way in which the learner 
selects, acquires, organizes, and integrates new knowledge (Weinstein & Mayer, 1986). 
Pintrich (2002) provides an overview of three types and characteristics of the 
metacognitive learning strategies category discussed earlier (students’ knowledge of 
general strategies for learning and thinking) and the implications for learning, teaching 
and assessing it in the classroom. The first is strategic knowledge strategies and are those 
that include ways individuals plan their cognition (e.g., set goals), monitor cognitions 
(e.g., ask questions while reading; check answers against a problem), and regulate 
cognitions (e.g., re-read if not understanding; go back and correct or adjust solutions to a 
problem). The second is knowledge about cognitive tasks (recall versus recognition), 
including appropriate contextual (tasks where the different strategies are used most 
appropriately) and conditional knowledge (specific learning and thinking strategies are 
best suited to different tasks, and knowledge about the local situational and general 
social, conventional, and cultural norms for the use of different strategies) (Pintrich, 
2002). Lastly, self-knowledge includes knowledge about one’s strengths and weaknesses, 
beliefs about their motivation including judgments of their capability to perform a task 
(self-efficacy), goals for completing a task (learning or just for a good grade), and the 
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interest/value the task has for them (high interest and high value versus low interest and 
low value) (Pintrich, 2002).  
Metacognitive Learning Strategies. Despite our role as educators, learners bear 
most of the responsibility for learning (Chew, 2007). Being aware of not only what they 
are learning, but how they are learning is essential to the construction of meaning. An 
interesting finding to note is that students who use metacognitive strategies know when 
they have mastered the material; however, students with poor metacognition tend to be 
overconfident, often thinking they knew the material well and are shocked by their 
assessment outcome (Chew, 2010). While this more reflects students’ perceptions about 
their knowledge of specific subject related material Kisac, and Budak (2014) investigated 
metacognitive skills or strategies of university students according to their perceived self-
confidence levels about learning. The findings indicated the students who have higher 
self-confidence more often use the strategies of note taking, summarizing, reflecting, 
reciting and reviewing what they learned and connecting to things they already know. For 
example, on summarizing, the higher the confidence level, the more they use 
summarizing metacognition skills. The study also found that the level of self-confidence 
about learning affects their cognition skills. High self-confidence level students used 
more metacognition skills such as note-taking, summarizing, outlining, reciting and 
reviewing. Based on an interpretation of the data table, summarizing and outlining 
reported the highest level of usage (Kisac & Budak, 2014). 
Metacognition also involves selecting strategies that are appropriate to the context 
and allocating cognitive resources in a way that matches the demands of a task (Meijer, 
Veenman, & van Hout-Wolters, 2006). It is closely related to self-regulation, because it 
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involves students’ ability to self-monitor and control cognitive processes. One 
particularly noteworthy description was presented in an article discussing the importance 
of self-regulation and metacognition for college student learning. In the article, Cohen 
(2012) presented examples of the connection between metacognition and self-regulation 
including being aware of one’s level of attention during a learning task, selecting 
strategies to use in learning, monitoring comprehension and repairing any deficits that 
may arise as well as evaluating the effectiveness of strategy usage in connection with the 
goals of the task. 
Self-Regulated Learning Strategies. Self-regulated learning is defined as 
“processes whereby learners personally activate and sustain cognitions, affects, and 
behaviors that are systematically oriented towards the attainment of personal goals” 
(Zimmerman, 2011, p. 1). Although there are many definitions of self-regulated learning, 
most authors agree that the construct embraces cognitive, metacognitive, and 
motivational components that interact reciprocally (Dörrenbächer & Perels, 2016). The 
awareness of learning weaknesses, time management skills, and the adjustment of study 
techniques for maximum effectiveness all stem from a student’s ability to self-regulate 
(Duncan & McKeachie, 2005; Pintrich, 1991). 
Self-regulatory processes, such as the ability to monitor and adjust one’s 
motivation and behavior, are necessary for students to achieve academic goals (Pintrich, 
2004). Zimmerman (2000) proposes that self-regulation is comprised of three key 
components: fore-thought, performance/volitional control, and self-reflection. In short, 
self-regulated students are those that can reflect on their performance and adjust to 
improve that performance. They are formatively assessing their own progress. Cohen 
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(2012) provided a summary of findings illustrating the importance of self-regulation for 
college success. It was also found that competent, self-regulated learners are considered 
to have the knowledge and strategies needed to learn and remember information and the 
skill to effectively apply these resources to specific learning and memory tasks (Peverly, 
Brobst, Graham, & Shaw, 2003). 
To be described as a self-regulated learner, the learner must be motivated, 
metacognitively involved, and an active agent in his or her own learning process 
(Zimmerman, 2000). Self-regulated learners plan, set goals, and engage in strategies to 
achieve those goals. Through evaluation and reflection, these strategies are monitored 
and modified to enhance one's progression towards goal achievement (Broadbent, 2017). 
Self-regulation is thought to incorporate metacognitive knowledge and skill, self-
efficacy, and the motivational and behavioral processes needed to enact these beliefs 
(Zimmerman, 1995). It has also been shown that self-regulated learners set clear and 
realistic goals, use strategies, self-monitor and evaluate their progress, as well as 
complete tasks on time, report high levels of motivation, and exhibit skill acquisition 
(Zimmerman, 2000). For teachers, however, the most notable importance is best stated by 
Zimmerman and Martinez-Pons (1992):  
Although all learners use regulatory processes to some degree, self-regulated 
learners are distinguished metacognitively by their awareness of strategic 
relations between regulatory processes and learning outcomes and their use of 
specific strategies to achieve their academic goals. Thus, self-regulated learning 
involves the awareness and use of learning strategies, perceptions of self-efficacy, 
and a commitment to academic goals. (p. 187) 
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In a more invasive study conducted by Dörrenbächer and Perels (2016), the goal 
was to develop and evaluate a content-independent training that was integrated into the 
regular curriculum of university students—one that is applicable for students of every 
field of study. The training focused on all phases of a self-regulated learning cycle 
instead of accentuating single strategies. It provided a holistic framework that supports 
college students’ SRL optimization (Dörrenbächer & Perels, 2016). They evaluated the 
intervention to foster self-monitoring and SRL in college students through learning 
diaries. Additionally, they investigated the stability of training effects and aimed to 
measure transfer effects by using an academic task. The sample consisted of 374 
university students and were selected from different fields of study, such as pre-service 
teachers, psychology, languages, cultural studies, natural sciences, economics, law, and 
informatics. The SRL training covered eight weekly 90-minute sessions that were held by 
a skilled trainer (Ph.D. student in educational sciences) and co-trainer (undergraduate in 
psychology). They developed a standardized learning diary, which consisted of 47 items 
based on other research recommendations for fostering self-monitoring of learning 
processes (Dörrenbächer & Perels, 2016). The first part of the learning diary comprised 
items concerning the forethought phase, which participants filled out in the morning or 
before learning. The second part focused on the performance and reflection phases, which 
participants worked on in the evening or after learning. For the whole intervention period 
of seven weeks, students received a booklet of seven diaries each week. Altogether, 
participants filled out diaries for 49 days. Results indicated that the single training 
positively influenced students’ perception of their SRL, which also increased after the 
posttest. The intervention effects that using the learning diary as a single intervention had 
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no effects on college students’ perception of their SRL. However, the combination of 
both methods did foster SRL most effectively, and the effect appeared stable eight weeks 
after posttest (Dörrenbächer & Perels, 2016). 
Pintrich and de Groot (1990) found that students who were more cognitively 
engaged in trying to learn by memorizing, organizing, and transforming classroom 
material by rehearsal, elaboration, and organizational cognitive strategies performed 
better than students who tended not to use these strategies. Student involvement in self-
regulated learning is closely tied to students’ efficacy beliefs about their capability to 
perform classroom tasks and to their beliefs that these classroom tasks are interesting and 
worth learning. At the same time, these motivational beliefs are not sufficient for 
successful academic performance; self-regulated learning components seem to be more 
directly implicated in performance. Students need to have both the “will” and the “skill” 
to be successful in classrooms (Pintrich & de Groot, 1990). 
Cohen (2012) found that the specific self-regulatory processes that the high test 
scorers outperformed low test scorers on were in goal setting and planning, organizing 
and transforming notes, and help-seeking. Low test scorers used more rehearsal and 
memorization strategies, which suggests that they are less likely to use elaborative or 
organizational strategies. This prevents them from having a deep understanding of the 
material. Students should be able to assess what they know about the material they are 
studying, how well they understand it, and if they can use or recall the information they 
have stored effectively (2012). 
Elaborative Rehearsal. Among metacognitive strategies, elaborative rehearsal 
(ER) is particularly useful for creating more lasting memories (Harris & De Qualls, 
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2000). Metacognitive ER involves the learner’s purposeful manipulation of information 
as a means of deepening processing. It requires reflecting on the meaning of incoming 
information, connecting it with existing knowledge, and revising accordingly (Harris & 
De Qualls, 2000). For example, rather than merely memorizing the definition of a term, a 
student should paraphrase it in their own words, as if they were explaining it to a peer 
who does not understand the term and incorporate a familiar example to associate it with. 
In an extensive study on rehearsal (not elaboration) and response time, Benjamin 
& Bjork (2000) examined two measures that are usually highly correlated and are 
considered basic measures of degrees of learning: retrieval probability (or accuracy) and 
retrieval speed. One goal of this study was to see whether some conditions that elicit 
greater memory performance by encouraging complex elaboration do so at the cost of 
eventual retrieval speed. In Experiment 1, participants (64 undergraduates from an 
introductory course in psychology) learned each word using both types of rehearsal, 
maintenance, and elaboration. In Experiment 2 (64 undergraduates participated as partial 
fulfillment of a course requirement), each word was learned either by pure rote or pure 
elaborative rehearsal. In Experiment 3 (45 participants in partial fulfillment of a course 
requirement), the researchers used a response-signal procedure. The authors found 
through both qualitative and quantitative methodologies that, while better learning leads 
to higher accuracy and faster responding in most cases, those conditions that led to higher 
accuracy suffered the most by time pressure at test (Benjamin & Bjork, 2000). Although 
elaborative rehearsal does assist in better accuracy of information, instructors still need to 
be mindful of the amount of time students are given to make deeper connections. In 
addition, Experiments 1 and 2 did show that retrieval of words learned via elaborative 
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rehearsal is more disrupted by time pressure during recognition than are the memory 
outcomes of rote rehearsal (Benjamin & Bjork, 2000). It appears that the time pressure at 
retrieval allows for full retrieval of memories for items processed via rote rehearsal but 
only incomplete retrieval of those processed via elaborative rehearsal. Although those 
words learned via elaborative rehearsal were recognized somewhat worse under time-
pressured recognition, there were no conditions under which recognition accuracy for 
those words fell below that for words learned via rote rehearsal (Benjamin & Bjork, 
2000). This could be because the time between presenting the word, being told whether to 
remember it or forget it, and when the next word is presented is not an appropriate 
amount of time to engage in elaborative rehearsal procedures. Although this study 
focused more on short-term memory than long-term, it is still relevant information for 
supporting the notion that students are presented with information during a lecture, like 
that in traditional, general education psychology courses, at a rapid pace.  
A second study looking at elaboration and recall anticipated that a stronger 
relationship between elaborative rehearsal as a metacognitive strategy and students’ later 
recall of content would exist. In their study, Scammacca, Osman, Hall, Mohammed, and 
Vaughn (2014) hypothesized that the same level of elaborative rehearsal would be 
associated with different amounts of content retrieval depending on a student’s treatment 
condition, with Promoting Acceleration of Comprehension and Content through Text 
(PACT) participants having the advantage. The authors’ basic assumption was that 
“unspent” (p. 454) cognitive resources would be available for processing information 
beyond what was processed by students in the comparison group, thereby creating more 
durable learning and a greater likelihood of later retrieval (Scammacca et al., 2014). 
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Although elaborative rehearsal was not taught as a learning strategy in either group, 
regression coefficients for content recall of it were greater in the treatment group in both 
year one and year two samples, which suggests that an instructional emphasis on deep 
processing leads to better content recall (Scammacca et al., 2014). Learning does not just 
happen only at the time new content is presented (students generally study outside of 
class time); however, the more learning that can happen at the time of instruction, in 
addition to deep-processing occurring during those points in time, the more likely the 
learning outcomes will be present (Scammacca et al., 2014). 
Karpicke and Roediger (2009) postulate that successful learners use elaborative 
rehearsal to process and make sense of incoming information even in the absence of 
structured opportunities, like in lecture-based instructions, or in instructional activities 
(i.e., reading comprehension methods) that prompt elaboration. For example, Harris and 
De Qualls (2000) found that when maintenance and elaborative rehearsal were used as a 
grouping variable, the groups were not distinguishable by individual difference measures 
of age, education level, or performance on a test of reading comprehension. The 
researchers investigated the dual association of elaborative or maintenance rehearsal with 
subject characteristics, such as age and education level, as well as with performance 
outcomes on reading comprehension and verbal working memory tasks (Harris & De 
Qualls, 2000). They posed the following research questions: (a1) Do differences in age 
exist between users of elaborative and users of maintenance rehearsal? (b2) Do 
performance differences exist between users of elaborative and users of maintenance 
rehearsal on a measure of reading comprehension? (c3) Do performance differences exist 
between users of elaborative and users of maintenance rehearsal on a measure of verbal 
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working memory? The study included data from 53 participants, 26 younger and 27 older 
adults. The younger adults were recruited from an introductory psychology class, while 
the older adults were recruited from an existing database of community-dwelling adult 
volunteers (Harris & De Qualls, 2000). The Nelson-Denny Test of Reading 
Comprehension was used to assess silent reading comprehension for paragraph-length 
texts. The Alphabet Span Test, which requires simultaneous retention and manipulation 
of verbal information, was used to assess verbal working memory (Harris & De Qualls, 
2000). A noteworthy outcome of these tests of differences was the group’s higher mean 
on the Total Span working memory score for elaborative rehearsal. These findings 
suggest that for the verbal working memory task, which is key in psychology courses, the 
young adults that used elaborative rehearsal strategies (10 of the 26 participants) were 
advantaged, compared to those who used the shallower encoding of maintenance 
rehearsal (Harris & De Qualls, 2000). Interestingly, in a separate analysis of the older 
adult group, those using elaborate rehearsal strategies had superior performances on the 
test of reading comprehension. The authors do note that the elaborative rehearsal groups 
were consistently smaller than the maintenance rehearsal groups (all participants = 17 
elaborative, 36 maintenance; older adults = 7 elaborative, 20 maintenance; younger adults 
= 10 elaborative, 16 maintenance), suggesting that future research is needed to better 
understand how individuals who readily understand the need for, and who are capable of 
using, elaborative rehearsal specifically for memory-intensive tasks (Harris & De Qualls, 
2000). 
It seems apparent that elaborative rehearsal as a learning strategy does provide 
deeper processing, assistance with long-term memory storage, and better recall. However, 
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few studies have used this type of learning strategy as the main variable to investigate, 
even fewer have examined its connection with academic achievement and student utility.  
Instructional Methods and Interventions 
Since learning is an active process of knowledge construction, the learning 
environment should not impart knowledge but rather support the learners’ construction of 
knowledge (Schcolnik, Kol, & Abarbanel, 2006). Learners should be exposed to 
materials, experiences, and situations where they can begin to build their own knowledge 
(2006). In this case, teaching methods should be viewed as an opportunity to help 
students discover how to create meaning and practices that can assist them in doing so 
(Cohen, 2012). Sungur (2007) proposed that teachers should create learning 
environments and activities that promote students’ beliefs that their abilities to learn can 
be improved through effort and experience.  
The application of metacognition in the classroom is an extremely powerful mode 
of teaching, indicating that it is very important for teachers to be able to use it 
appropriately (Zohar & Barzilai, 2013). Yet, the scarcity of studies in this area leaves us 
with serious questions: What knowledge and instructional abilities do teachers need to 
possess in order to apply metacognition successfully in the classroom, and do teachers 
usually possess the pertinent knowledge (Thomas & McRobbie, 2001)? What sort of 
professional development processes can help teachers develop the necessary knowledge 
(Georghiades, 2004a)? We do know, however, that familiarity with whatever it is that one 
is supposed to teach is a necessary condition for instruction, as well as familiarity with 
appropriate teaching methods (Zohar & Barzilai, 2013).  
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Despite the lack of studies produced within the realm of instructional methods for 
teaching learning strategies, and more specifically elaborative rehearsal, some research 
has been conducted in secondary and higher education settings. Higgins (2000) 
developed a research project to examine the impact of employing integrated 
metacognitive instruction on high school students' achievement, self-efficacy, and test 
anxiety. The participants consisted of 40 high school sophomores in two advanced 
geography classes. The level of metacognitive strategies students used at the beginning of 
the semester was assessed and compared to that of the end of the semester, and these 
levels were compared to those of a control group. The Motivated Strategies for Learning 
Questionnaire (MSLQ) was used to measure metacognitive strategy use, self-efficacy for 
learning, and test anxiety. Of the 15 categorical scales within the instrument, 10 were 
employed in the study that were primarily found in the learning strategies section. 
Achievement was measured by obtaining scores from a test bank of computerized 
questions that was randomly generated. Evidence of the treatment group conditions were 
provided via lesson plans that increased the usage of metacognitive strategies. Students 
were assessed at the middle and end of the semester for comparative purposes. The data 
compiled and analyzed from this study did show a significantly higher level of 
metacognitive self-regulation strategies employed by the participants in the treatment 
group (Higgins, 2000). Unfortunately, the treatment group did not show increases in 
achievement outcomes, lower levels of test-anxiety, or higher levels of reported self-
efficacy. The authors noted that the direction of correlation among these variables is 
there, but statistically, it did not report significance (Higgins, 2000).  
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Another study, also conducted in a secondary education setting, investigated the 
effects of four instructional methods (cooperative learning combined with metacognitive 
training, cooperative learning without metacognitive training, individualized learning 
combined with metacognitive training, and individualized learning without metacognitive 
training) on students’ mathematical reasoning, transfer ability, and metacognitive 
knowledge (Kramarski & Mevarech, 2003). The study also compared the effects against 
each of the four instructional methods on mathematical reasoning, transfer of knowledge, 
and metacognitive knowledge. The participants were 384 students in 12 different eighth-
grade classrooms randomly selected from 4 junior high schools. The 4 schools were 
randomly selected from a pool of 15 schools located in one district. Within each school, 
classes were normally distributed in terms of students’ ability and prior knowledge. 
Twelve teachers participated in the study, each teaching in one classroom. The teachers 
were exposed to a two-day in-service training program. All classes studied a linear graph 
unit, mathematics was taught five times a week, in accordance with the mathematics 
curriculum. The linear graph unit was taught for two weeks (Kramarski & Mevarech, 
2003).  
The differences among the groups in this study were in the instructional method 
(Kramarski & Mevarech, 2003). The metacognitive training used three sets of self-
addressed metacognitive questions: comprehension questions, strategic questions, and 
connection questions. In addition, the teachers modeled the use of the metacognitive 
questioning when they introduced new concepts to the whole class, reviewed the 
materials, and helped students in their small groups or individualized activities. The 
metacognitive questionnaire was adapted from another study which assessed students’ 
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general and specific metacognitive knowledge regarding graph comprehension. About a 
month after the beginning of the school year, all students were administered two 
examinations, including the Graph Interpretation Test and Graph Construction Test, and 
the Metacognitive Questionnaire. At the end of the study, the same tests was re-
administered. The findings indicated that students who were exposed to metacognitive 
training were better able to transfer their knowledge from graph interpretation, which was 
taught in all classrooms, to graph construction, which was new to all students (Kramarski 
& Mevarech, 2003). The findings also showed that the two groups that were exposed to 
metacognitive training (COOP-META and IND-META) scored higher on the 
metacognitive questionnaire than the two groups that were not exposed to metacognitive 
training (COOP and IND). Differences between the metacognitive and non-metacognitive 
groups were observed only on domain-specific metacognitive knowledge (i.e., line 
graphs) but not on general metacognitive knowledge (i.e., graph usage in other areas) 
(Kramarski & Mevarech, 2003). 
While it is important to review and identify results in various contexts, the ones 
that are more applicable to the current study are those investigating learning strategies 
and academic achievement among college students. Tuckman (2003) was interested in 
identifying the effectiveness of teaching students the use of specific learning and 
motivation strategies and sub-strategies to meet the cognitive and motivational demands 
of college. The research questions investigated were whether students receiving strategy 
training earned higher grade point averages (GPAs) (relative to their prior cumulative 
GPAs) compared to a matched group of students who did not receive the training. Of 
specific interest was GPAs both (a) in the term during which the training was received, 
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including and excluding the grade in the training course and (b) in the term after the 
training was received (Tuckman, 2003). The learning and motivation strategies were 
taught to students at a large public university and were enrolled in 18 sections of a 5-
credit elective university course called “Individual Learning and Motivation: Strategies 
for Success in College” (Tuckman, 2003).  
Of the 397 students who completed the training, a comparison group of 397 
students were drawn from student records, such that each student in the no-strategy 
training group matched a student in the strategy-training group on gender, ethnicity, year-
in-school, number of credit hours completed, and prior cumulative GPA at the time the 
course-taking student began the course (Tuckman, 2003). The independent variable was 
strategy training versus no strategy training. Strategy training was provided through the 
Individual Learning and Motivation course that met four-and-a-half hours a week for 10 
weeks and included four modules on motivation: overcoming procrastination, building 
self-confidence, taking responsibility, and managing your life, and four on learning/ 
thinking: learning from lecture, learning from text, preparing for exams, and writing 
papers. The results showed that students who received the strategy training were found to 
earn significantly higher (by .48) GPAs for the term in which the training was received. 
Almost 75% of students receiving strategy training received a grade of A or A- based on 
successful performance on 216 learning activities (e.g., assignments, tests, portfolios, 
papers), each of which had clear evaluation criteria (Tuckman, 2003). In addition, the 
results significantly favored the students trained to use the strategies, reflecting transfer 
of strategy training to other courses taken at the same time as the training (Tuckman, 
2003). 
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Because metacognitive knowledge in general is positively linked to student 
learning, teaching and modeling metacognition is needed for development of these skills. 
Pintrich (2002) proposed that labeling and discussing the specific learning strategies 
helps students connect them to the behavior itself and allows students to talk about their 
own cognitions and learning. He noted, “As students hear and see how other classmates’ 
approach a task, they can compare their own strategies and either add new ways to 
approach a task or modify if necessary” (Pintrich, 2002, p. 223). By creating instructional 
settings that support (even require) discussion and debate as part of the processing of new 
content, team-based models like the previously mentioned PACT program may allow 
students to reallocate resources that normally drive metacognitive elaboration, which then 
promote deeper overall processing, increased content storage, and more accurate retrieval 
(Scammacca et al., 2014).  
Although the students are the ones at the center of the learning process, teachers 
are at the helm. Developing metacognitive instructions or questions about the topic at 
hand may be more challenging for the teacher (JAYAPRABA, 2013). The teacher would 
have to adjust his or her mind-set and pose questions that require the teacher to analyze 
the existing links to other common experiences and material, as well as determine which 
processes the student may possibly use, and formulate questions accordingly 
(JAYAPRABA, 2013). Not only should questions be meaningful and multifaceted, but as 
Hartman (2001) stated, teaching with metacognitive strategies means that teachers will 
think about how their instruction activates and develops students’ metacognition. 
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Learning Strategies and Academic Achievement in Higher Education 
 College students typically do not have a concrete understanding or metacognitive 
sense of how prepared they are for an exam and will often have a poor sense of how well 
they did (Peverly et al., 2003). Despite this relative lack of metacognitive awareness, 
students often do use various learning strategies that affect academic performance. 
College courses incorporate a variety of assessment tools to identify and measure 
learning outcomes, which tend to typically be recognition (i.e., multiple-choice) and 
recall (i.e., essays or short answer) type exams. The question remains then: what role do 
learning strategies have in connection with academic achievement in either traditional or 
distance learning environments?  
Broadbent and Poon (2015) conducted an extensive meta-analysis to better 
understand how students could effectively apply self-regulated learning strategies to 
achieve academic success within the online environment. A search of relevant databases 
was conducted for studies published from 2004 to 2014 that examined self-regulated 
learning strategies as correlates of academic achievement in online higher education 
settings. The search strategy encompassed systematically analyzing peer-reviewed 
studies that explored these types of strategies and academic achievement in online higher 
education settings. Only studies with university, college or equivalent students as 
participants were included in the review. Also, studies that assessed the influence of self-
regulated learning strategies on participants' academic outcomes were incorporated. 
Online academic outcomes were defined as the achievement of a result expressed in 
terms of a numerical grade or grade point average on an assignment or exam and in a 
subject or degree area. The screening process identified 12 studies that matched the 
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search criteria. Through the review process, the authors found that nine SRL strategies 
had been investigated in relation to academic achievement in online learners in higher 
education: (a) metacognition, (b) time management, (c) effort regulation, (d) peer 
learning, (e) elaboration, (f) rehearsal, (g) organization, (h) critical thinking, and (i) help-
seeking (Broadbent & Poon, 2015). The meta-analysis revealed that only four of the 
remaining eight learning strategies were significantly associated with academic 
achievement, which were metacognition, time management, effort regulation, and critical 
thinking (Broadbent & Poon, 2015). These findings infer that online students who make 
good use of their time, are aware of their learning behavior, thorough in their examination 
of content, and persevere in understanding the learning material are more likely to 
achieve higher academic grades in online settings (Broadbent & Poon, 2015).  
One additional note regarding Broadbent and Poon’s (2015) meta-analysis is that 
when combined with data from traditional settings, the findings of both reviews 
suggested that the application of time management, effort regulation, critical thinking and 
metacognitive strategies does lead to higher academic outcomes within both online and 
traditional higher education environments. Essentially this emphasizes that both online 
and traditional students should apply these four strategies to increase the likelihood of 
academic success.  
The student population at most community colleges is rather diverse with regard 
to age, sex, previous educational experiences, and career objectives, and previous 
research has investigated how this diversity is related to metacognition (Chen, 2016). 
Ünal (2010) was interested in examining the differences among the use of learning 
strategies, types of learning strategies used, grade level, sex, and academic success. The 
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study aimed to determine the metacognitive levels of students and investigate the 
relationship between those strategies and academic success of university students. In 
addition, Ünal (2010) looked at metacognitive strategies and sex, major/department, and 
grade level. The data showed a significant difference between male and female students 
related to metacognitive strategies usage and academic success, in that females scored 
higher. There was also a significant difference between strategy usage and department of 
study. Those pursuing degrees in areas of arts, humanities, and social/sciences reported 
higher usage of metacognitive strategies in comparison to those in vocational and 
technical programs (Ünal, 2010). One could infer that in some technical programs, 
specifically those that focus on kinesthetic activities and hands-on training, certain 
metacognitive strategies may not be a necessary component of the learning process. Also, 
this study did not specify the specific amount of learning strategy usage within the arts, 
humanities, and social/science areas. Lastly, there was a significant difference between 
students’ use of metacognitive strategies and academic grades. Students who had higher 
grades reported higher usage of metacognitive strategies (Ünal, 2010). 
To look more in-depth at college students within social science courses, Al-Ansari 
(2005) conducted a study with 336 Turkish college students enrolled in three different 
social science department areas (Education Management, Teaching Methods, and 
Psychology) and found that important relationships exist among the components of 
cognitive, metacognitive, and motivation. This investigation specifically looked at the 
relationships between students’ motivational orientation and their use of cognitive 
learning strategies as well as their metacognitive and effort management strategies. There 
were eleven classes involved in the study. The researcher used the self-report Motivated 
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Strategies for Learning Questionnaire (MSLQ). The MSLQ asks students to rate 
themselves on a variety of motivational and cognitive strategies. There are essentially 
two sections to the MSLQ: a motivation section and a learning strategies section (Al-
Ansari, 2005). The motivation section consists of 35 items, while the learning strategies 
section consists of 31 items. In addition, a modified questionnaire created by Pintrich was 
also used, but with a 3-point Likert rating scale, and used sample items that were related 
to the research objectives. The questionnaire contained 32 questions classified into four 
relevant areas: (a) a motivational component (which included task value), (b) cognitive 
strategies, (c) metacognition, and (d) resource management. The results found that 
students who reported using a variety of metacognitive strategies did better on all 
performance measures, which included class grade point average and grades on exams 
and papers (Al-Ansari, 2005). 
Both learning styles and learning strategies explore different ways of learning. 
Shih, Ingebritsen, Pleasants, Flickinger, and Brown (1998) noted that literature on 
learning styles and strategies suggest that strategies can be controlled by the learner and 
modified with instruction, whereas styles may be more difficult to change. Based on this 
information, what then is known about learning styles/preferences, strategy usage, and 
specific measures of academic performance? Shih and colleagues (1998) derived two 
conclusions from their research investigation.  The first is that students with specific 
learning styles use different learning strategies, while those that exhibit different 
strategies for learning with different learning styles can learn equally well in online 
courses. The second conclusion based on the research findings is that the two highest-
used learning strategies were (a) trying to find the most important ideas from lectures, 
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and (b) memorizing keywords of important concepts. In addition, the two highest-rated 
patterns of learning were checking scores of tests or assignments and viewing the lecture 
slides (Shih et al., 1998). The learning strategies students used least were making charts 
or tables to organize the material. The authors deduced that students used more rehearsal 
and elaboration learning strategy and less organizational learning strategy. The authors 
also noted that learning strategies seemed to be the most important factor in online 
learning, because it accounted for one-fourth of student achievement, and the use of 
learning strategies by the students correlated significantly with student achievement (Shih 
et al., 1998). The higher the student scored on general use of learning strategies, the 
higher the student's overall achievement in the class.  
As mentioned, understanding the role of learning strategies in academic 
achievement is important. Learning outcomes are the way in which students and teachers 
can identify if the material is understood and can be communicated effectively. Most 
studies examining learning strategies tend to lump them into groups without teasing out 
which one’s work for best for constructing meaning and proficiency with recall. 
Elaborative rehearsal is one such learning strategy that can be implemented into 
instructional practices, modeled by teachers, and incorporated as an effective learning 
tool for students.  
Elaborative Rehearsal and Academic Achievement 
It has been established that to assist in the construction of meaning and create 
associations with already established knowledge, imagery, organization, and repetition 
are among factors affecting such elaborative processing (Harris & De Qualls, 2000). 
There are various elaborative rehearsal strategies that including chunking, imagery, 
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association, and mnemonic devices (Harris & De Qualls, 2000). As indicated by the 
plethora of literature reviewed thus far, learning strategies correlate with a wide range of 
variables. While it is important to identify research conducted on not just metacognitive 
and self-regulated learning strategies in general, it is imperative to find and discuss 
studies that include the specific use of elaborative rehearsal as an instructional technique 
to isolate its role in academic performance. This was a difficult undertaking, because few 
studies address specifically elaboration, let alone in connection with the variables 
investigated in this study. One study (Peverly et al., 2003) was identified though that 
looked directly at strategies typically used with elaborative rehearsal, note-taking, and 
organization, and compared those against instructional techniques and assessment 
measures commonly used in general psychology courses.  
The distinctive study noted above was conducted to explore three purposes. The 
first purpose was to evaluate college students’ ability to monitor their preparation for 
free-recall and multiple-choice tests and their performance on these tests. The second 
purpose was to explore the relationships between self-regulation, background knowledge, 
study time, and note-taking activities. The final purpose was to determine the effect of 
note taking, background knowledge, and students’ predictions of performance on 
different types of comprehension questions (memory versus inference) (Peverly et al., 
2003). Eighty-two undergraduate college students enrolled in introductory psychology 
classes were asked to participate in the experiment as partial fulfillment of their course 
requirements. They participated during a regularly scheduled class or lab period (all 
students were in either notes or no notes group). Two different tests were included: recall 
and multiple choice. Participants in each class were randomly assigned to either notes or 
 
49 
 
a no-notes group. Students in the notes group were given written instructions to take 
notes on a section of text. Students in the no-notes group were instructed to study the text 
without taking notes. Participants were instructed to make performance predictions on the 
free-recall summary and multiple-choice exams at three different points in time. For the 
essay test (free-recall), students were to write an organized summary of the rise and fall 
of the Roman Empire. Students were not allowed to refer to the passage or to their notes 
during the test. The multiple-choice exam consisted of 18 questions. In addition, for each 
multiple-choice item, participants were instructed to rate the confidence in the correctness 
of their (Peverly et al., 2003).  
Regarding the first research goal, the data confirmed that college students 
typically have a poorly established metacognitive sense of how prepared they are for an 
exam and of how well they did once it is completed. For the second research goal, the 
data in combination with those from the note-taking condition suggest that the more 
thoroughly students process information (i.e., note taking) the more aware they become 
of what they know and of what they do not know. For the last research goal, the results 
found that only students’ predictions of test performance were significantly related to test 
outcomes. Surprisingly, neither notes nor background knowledge accounted for a 
significant amount of variation in any of the equations. The authors do note that these 
results may be in connection with the encoding function of taking notes (Peverly et al., 
2003). Essentially, note-taking does facilitate inference generation more than memory; 
however, clearly specifying and instructing students on how and why note-taking can, 
and does, commit inferences to memory is important (Kiewra, DuBois, Christain, 
McShane, Meyerhoffer, & Roskelley, 1991). Although students may report using 
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learning strategies, their awareness of when, why, and how to use them could use some 
guidance and assistance. While students may be able to self-report the use of learning 
strategies, identifying them on a survey versus understanding their importance is vastly 
different. Educators need to assist learners in the identification, awareness, and use of 
learning strategies. 
Conclusion 
Elaborative rehearsal allows the learner to attach prior knowledge or experiences 
to the content being presented. Several examples were presented in the preceding 
reviews, such as using mnemonic devices (acronyms and acrostics), attaching physical 
objects to numbers, and presenting everyday examples where the topic at hand is relevant 
to their life or environment. Tigner (1999) suggested that teachers encourage students to 
actively participate in class because it allows them the opportunity to generate their own 
examples. One such example is to ask students not to take notes while one lectures but 
rather urge them to listen for the main points and then write summary notes about every 
five minutes or so (Tigner, 1999). The notes should include elaborative rehearsal to help 
students relate new information to something they already know, such as examples from 
the discussion, other concepts, or other relevant connections (Tigner, 1999). 
Instructional methods put in place to help the students self-reflect and change the 
way they think about learning and academic feedback is critical (Zimmerman et al., 
2011). The goal of teaching effective learning strategies should be to modify students’ 
incorrect assumptions or faulty reasoning related to their own learning practices and 
switch from being an end point in learning to one that would inform future learning 
(Cohen, 2012). A study by Zimmerman, Moylan, Hudesman, White, and Flugman (2011) 
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proposed that another way to improve self-regulation is to enhance students' skill in self-
reflection (i.e., self-assess and adapt to academic quiz outcomes). The researchers 
examined a semester long intervention geared at improving the self-regulatory ability of 
students from an urban public technological college. They did this through "(a) instructor 
modeling of error correction, (b) guided self-reflection opportunities as part of a 
formative assessment process, and (c) an incentive system that rewards subsequent 
attempts at learning" (Zimmerman et al., 2011, p. 143). The results indicated that students 
receiving self-reflection training not only outperformed students in the control group on 
instructor-developed examinations, but also increased students’ pass rate on a national 
gateway examination in mathematics by 25% (Zimmerman et al., 2011). 
Traditional lecture-oriented models that currently prevail in many higher 
education classrooms are driven by teachers’ interest in covering content that is generally 
governed by either state or departmental learning objectives. These teacher-centered 
approaches often limit (and even preclude) student opportunities to elaborate, which may 
compromise their later recall of content-area information (Hattie, Biggs, & Purdie, 1996). 
Ames and Archer (1988) discovered that when students were asked why they fail to use 
effective learning strategies, their reported use of strategies was dependent on how they 
perceived the result or goal. This means that we may not be giving enough attention to 
the conditions of learning as a factor related to the use of learning strategies. It is 
essential that students know what effective learning strategies are, and the how, when, 
where, and why of their use. In other words, effective strategy training should be 
embedded in the teaching context itself (Hattie et al., 1996) and include instructional 
approaches that require students to elaborate on content, thereby deepening their 
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processing of the incoming information (Scammacca et al., 2014). More research needs 
to be conducted that focuses specifically on elaboration and/or elaborative rehearsal as a 
metacognitive learning strategy. Ideally, the findings from this study will help contribute 
to and expand upon this body of literature.  
In the next chapter, details on the methodologies and research design of this 
action research study are outlined. It involves a thorough presentation of how the 
participants were selected, the measures used to collect data related to metacognitive 
awareness, how the intervention was implemented and analyzed, and the data collection 
process. 
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CHAPTER THREE 
ACTION RESEARCH METHODOLOGY 
Using a cognitive constructivist lens, this investigation examined the use of 
elaboration by paraphrasing, summarizing, and connecting prior knowledge as a 
metacognitive tool to assist students with constructing meaning and effectively 
processing that information into long-term memory. A sequential mixed methods action 
research approach was used to answer the following research questions:  
1. Do differences exist in metacognition and/or test performance after 
incorporating elaborative rehearsal as a metacognitive learning strategy? 
2. How do students use and perceive the utility of elaborative rehearsal as a 
metacognitive learning strategy? 
The current chapter presents detailed information related to the mixed methods 
design, participant selection, and the intervention evaluation process. Details of the 
instruments and tools used to collect data are also described. An explanation of quality 
criteria for mixed methods is provided along with how these qualities were integrated 
throughout the research procedures. Lastly, the treatment approach, methodology 
process, and data collection are presented.  
Research Design and Intervention 
In action research, the term practitioner implies that insiders to the setting are the 
researchers, placing the insider at the center of the research while also leaving the 
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positionality (insider or outsider) of the researcher open (Herr & Anderson, 2015). Like 
most forms of inquiry, action research is weighted in value. It typically takes place in 
settings that reflect a context or society characterized by conflicting values and/or an 
unequal distribution of resources and power (2015). Unlike traditional social science 
research that tends to avoid imposing or interjecting in the research setting, action 
research demands some form of intervention (2015). An action research approach is a 
powerful tool for progress and intervention at a local level (Cohen, 2012). It can be used 
in almost any setting where a problem exists that involves tasks and procedures where a 
solution is needed or involving people where some change results in a more desireable 
outcome. This methodology can be undertaken by groups of teachers, teachers working 
with researchers, education departments, or an individual teacher and used in various 
areas such as teaching methods and learning strategies (Cohen, 2012).  
As stated earlier, the data collection and analysis for this study were mixed 
methods, which integrate the essential components of both quantitative and qualitative 
methods (Creswell, 2009; Creswell & Plano-Clark, 2011; Saldana, 2016). For this action 
research study, a sequential mixed method was specifically used for exploratory purposes 
about the specified research questions. This methodology is useful when the researcher 
seeks to elaborate on or expand on the findings of one method with another (Creswell, 
2009). The rationale for this approach is that the quantitative data and their subsequent 
analysis provide a general understanding of the research problem. The qualitative data 
and their analysis refine and explain those statistical results by exploring participants’ 
views in more depth (2009). This will also ensure that data collection is trustworthy, 
appropriate, and purposeful (Efron & Ravid, 2013).  
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Elements that encompass aspects of quality in action research, as discussed by 
Herr and Anderson (2015), are goodness, validity, trustworthiness, credibility, 
and workability. Validity is one that is discussed at great length and can include 
descriptors for some of these terms. For example, internal validity can include the 
trustworthiness of the inferences drawn from data while outcome validity can be tied to 
workability and credibility (2015). In addition, Reason (2006) noted that quality in action 
research rests on the researcher’s ability to recognize the choices being made and the 
potential consequences of them as well as explicitly connecting the problem and solution 
to current literature.  
The key elements to emphasize in action research is intent (problem-focused), 
rationale that ties to the intent and to the chosen framework, and if the methodology 
allows for additional evidence to be communicated and included in the literature world. 
Reason (2006) simplistically summarized action research by saying, “It is knowledge in 
action” (p. 193). 
Quality criteria identified by Creswell (2015) for mixed methods include a variety 
of elements. The first is noteworthiness of the problem. Does the problem warrant 
resolution that can be identified through the research process? In this action research 
study, the goal was to investigate the use and effectiveness of the intervention as it relates 
to metacognitive awareness, test performance, and perceptions of utility. The next 
element of quality criteria focuses on theoretical framework, demonstrating that the 
theory or theories support elements of the reasoning for why the problem exists or how 
the proposed variable(s) will address it. Cognitive constructivism describes how learners 
use prior knowledge and experiences to create meaning. Also, the fit of research 
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questions to mixed methods design is necessary to address making sure the research 
questions align with both quantitative and qualitative methods for assessment. An 
extension of this, and the final quality area, encompasses the methodologies aligning with 
the research questions, intended design, participants and assessment procedures (2015). 
Building critical reflexivity is also a key component of this process as it allows 
the researcher to explore any potential bias and address subjectivity (Herr & Anderson, 
2015). Efron and Ravid (2013) suggest that researchers strive for what they refer to as 
disciplined subjectivity which can strike a balance between objectivity and subjectivity. 
Therefore, the approach used in this action research study involved reflection, inquiry, 
evaluation, documentation, and communication (Trigwell et al., 2000), helping to ensure 
quality conclusions that ideally lead to positive change. I wanted to look at the actions 
and outcomes in my own setting, the position being that of an insider studying my own 
practice (Herr & Anderson, 2015). According to Efron and Ravid (2013, p. 4), 
practitioners are “intimately involved and familiar with the context” and are “inherently 
subjective and directly engaged.” These concepts guided the focus of my teaching 
practice at the point of inquiry.  
Participants 
Efron and Ravid (2013) suggest a researcher use purposive sampling and choose 
individuals who fit the selection criteria for the quantitative component. Therefore, a 
purposive and typical case sampling was used to select participants. For a purposive 
sample, participants are deliberately chosen based on the purpose or goal. Due to 
departmental curriculum guidelines, the researcher was not allowed to holistically change 
required exams or assignments, which meant that for the study to occur, the intervention 
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and data collection processes could not be required for all students.  The researcher asked 
for volunteers in her general psychology courses who were willing to do a few extra tasks 
related to the class in connection with the research goals. In a typical case sampling, 
participants are selected as being atypical of the generalized group (Efron & Ravid, 
2013). Based on the unique diversity elements of community college students, regardless 
of whether the volunteers are automatically included or if a random selection needs to 
occur, the participants in the study represented the generalized group of community 
college students.  Seventeen participants were identified at the start of the study. By the 
conclusion of the data collection process, eight students had completed all required 
elements to fully participate in the study. The sample demographics consisted of two 
males, six females, one African American, one Hispanic American, six Caucasian, six 
were employed either full or part-time, and all were considered traditional first-year 
students with ages ranging from 18- 22.  
Research Context 
As previously stated, elaborative rehearsal is a useful learning strategy to assist in 
deep processing and retention for later recall compared to rote memorization. In a 
college-level general psychology class, students are expected to understand and apply a 
high number of concepts and theories within a short amount of time, making the 
examination of elaborative rehearsal applicable to students in these courses. The problem 
that I believe exists, deficits in metacognition and effective learning strategies, is based 
on my teacher observations over the past 15 years as well as my personal academic 
journey. Additionally, it is something I deem important (Efron & Ravid, 2013). My 
cultural background and life experiences are similar in many ways to my students’. Based 
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on first impressions, without knowing my background, students draw very different 
perceptions of who they think I am, unaware of how similar I am to them. That is why it 
is imperative to not only recognize these personal connections, but to publicly 
acknowledge them to my students (Efron & Ravid, 2013), which will occur when I 
introduce the basis for the study prior to the request for volunteers. Rallis and Rossman 
(2012) view reflexivity as relational, recognizing that the researcher and participants are 
involved in interactions that are continual and changing. Checking in with the 
participants at specific points throughout the study, asking questions, clarifying 
perceptions, and interpreting information accurately are key aspects of this action 
research process.  
Data Collection Measures, Instruments and Tools 
Considering the cognitive constructivist approach being applied to this study, 
elaborative rehearsal occurs when new information is related (in a meaningful way) to 
other information that is already known, reviewed after initial construction, and is an 
effective strategy for encoding information because it involves focusing on the meaning 
of information to help transfer it into long-term memory (Hockenbury & Hockenbury, 
2010). Academic achievement is described by Schneider (2013) as the execution of 
potential and is usually measured by administering tests to assess knowledge that is 
formally taught in schools. Academic achievement for this study is being referred to as 
test performance based on the score or grade a student obtains after sitting for an 
examination or a test. Although test scores are not a full measure of achievement, they 
were used to represent one of the forms of data collection. The researcher acknowledges 
that student awareness and intellectual growth are also important forms of academic 
 
59 
 
achievement which might not be demonstrated on a test, which is why a mixed method 
also incorporating qualitative measures was selected for the design. To measure test 
performance data was obtained during two assessment periods, after exams one and two. 
Each exam consists of fifty multiple-choice recognition-based questions assessing the 
acquisition of information from two different topic chapters. Exam scores were based on 
a 100-point grading scale: 90-100 = A, 80-89 = B, 70-79 = C, 60-69 = D, and 0-59 = F. 
To identify levels of metacognition, the Motivated Strategies for Learning 
Questionnaire (MSLQ) (Appendix C) and the Metacognitive Awareness Inventory (MAI) 
(Appendix D) were used. Metacognitive knowledge includes knowledge of general 
strategies that might be used for different tasks (i.e., reading, math, science), knowledge 
of the conditions under which these strategies might be used (i.e., lecture, lab, 
homework), knowledge of the extent to which the strategies are effective (e.g., “have 
they worked for me in the past?”), and knowledge of self (Flavell, 1979; Pintrich et al., 
2000). The surveys were administered and collected before Exam One and Exam Two.  
The Motivated Strategies for Learning Questionnaire (MSLQ) was developed by 
Pintrich, Smith, Garcia, and McKeachie (1991) to assess learning strategies and self-
efficacy. It is a self-report instrument designed to assess college students' motivational 
orientations and their use of different learning strategies for a college course. Participants 
are asked to rate items based on their behavior in class on a scale where 1 = not all true of 
me to 7 = very true of me. The motivation part contains 31 items and six sub-scales while 
the learning strategies part contains 50 items and nine sub-scales. The learning strategies 
part of the survey includes two sets of scales: cognitive/metacognitive and resource 
management learning strategies that derive from an extensive body of cognitive research 
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(1991). Cognitive and metacognitive processing incorporates learning strategies such as 
rehearsal, elaboration, organization, critical thinking and metacognitive-regulation and 
the resource management strategies include time/study environment, effort regulation, 
peer learning, and help seeking.  The MSLQ has been widely used and proven to be a 
reliable instrument and can be adaptive for numerous for researchers, instructors, and 
students (Duncan & McKeachie, 2005). 
For this study, data was collected from the entire survey and participant totals 
were examined based on the premise that metacognition includes reflecting on the nature 
of the problem, predicting the consequences of an action or event, planning and 
monitoring the ongoing activity, comprehension monitoring, checking the results of one’s 
actions, testing for plausibility, and reflecting on one’s learning performances (Veenman 
et al., 1994). Additionally, totals within the seven of the subscales for the learning 
strategies part of the instrument were also analyzed as they reveal pertinent findings 
addressing the first research question.  
The Metacognitive Awareness Inventory (MAI) was constructed for the sheer 
purpose of identifying an instrument that could be easily administered and suitable for 
adolescents and adults to assess metacognitive awareness (Schraw & Dennison, 1994). 
The authors found through their analysis of literature that one of the most difficult 
problems for researchers and practitioners was being able to quickly and reliably identify 
students with this skillset (1994). It consists of 52 true-false statements and measures two 
components of metacognition, which are knowledge and regulation of cognitions. 
Knowledge of cognition comprises three subscales: Declarative knowledge (i.e., 
knowledge about self and about strategies), procedural knowledge (i.e., knowledge about 
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how to use strategies), and conditional knowledge (i.e., knowledge about when and why 
to use strategies). Regulation of cognition is made up of five subscales: Planning, 
information management strategies (used to process information more efficiently, 
comprehension monitoring, debugging strategies (to correct errors), and evaluation 
(1994). The coefficient alpha for this instrument, in its original study, was .95. It has been 
noted (Young & Fry, 2012) that an effective use of the MAI is to analyze for 
relationships between metacognitive skills and broader measures of academic 
achievement such as cumulative GPA, SAT scores and other standardized scores. 
To assist in this construction process, elaboration prompts were provided as the 
intervention to the participants in the form of reading questions after Exam One, to 
prepare for Exam Two. These questions were created to elicit responses about the 
textbook reading material, instructing students to paraphrase, summarize and provide 
personal or hypothetical examples that tied to prior knowledge. An example of a reading 
question used in this study is, “Identify, describe (in your own words) and provide your 
own examples for each of the three stages of memory” (Appendix A). Prior to the second 
exam, participants submitted a copy of their written responses to these reading questions. 
Using descriptive coding a rubric was designed by the researcher to evaluate the 
existence of the elaboration components that consisted of paraphrasing, summarizing, and 
example usage with numerical values of poor, progressing, and excellent assigned for 
each category holistically. 
Research Procedures 
The purpose of this study was to identify if differences existed for metacognitive 
awareness and/or test performance after implementation of elaborative rehearsal, in 
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addition to students use of and perceptions of utility for ER. This mixed-methods 
sequential explanatory design consisted of two distinct phases: quantitative followed by 
qualitative (2009). The researcher first collected and analyzed the quantitative data. The 
qualitative data was collected and analyzed second in the sequence and offered further 
explanation for the quantitative results obtained in the first phase. The study began with 
identifying at least 5 to 10 participants in two different sections of general psychology 
(using purposive sampling). The identification process included disclosure of the study 
and its goals to the entire class. I then requested and collected names of volunteers and 
ended with signed informed consent and permission forms (see Appendix D). After 
participants were secured data collection instruments were readied and finalized to be 
administered. The next research procedure involved administering and collecting 
quantitative data from the Motivated Strategies for Learning Questionnaire (MSLQ) and 
the Metacognitive Awareness Inventory (MAI), which occurred prior to Exam One and 
Exam Two, and concluded with recording both exam scores. The totals from all survey 
questions and specific category totals within each survey were recorded. 
Once the quantitative instruments were completed, I moved into the qualitative 
phase. The purpose of the qualitative data was to explore how students use elaborative 
rehearsal and to understand their perceptions of its utility as a learning method. The 
participants were given reading questions (ER prompts) that connected to specific content 
within a chapter that they were tested on in Exam Two and copies of the participant's 
written responses to the reading questions were collected just prior to Exam Two. These 
were then evaluated using a rubric created by the researcher with specific themes related 
to elaboration. Then the researcher conducted semistructured group interviews with 
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questions designed to elicit specific answers (Fraenkel, Wallen, & Hyun, 2015) related to 
the intervention and metacognition (see Appendix E). During the semistructured 
interviews additional questions were asked based on whether more explanation was 
needed or to continue with a specific line of inquiry posed by a participant. The second 
set of data came from recorded interviews conducted after Exam Two and included five 
questions that allowed participants to verbally share their thoughts and experiences with 
the intervention.  
The audio interview transcripts were first transcribed using a private, secure 
online program called Transcribe that converted the audio files to text automatically. The 
transcribed text was then reviewed and correctly edited by the researcher. The transcript 
text was then color coded based on the student number represented in the quantitative 
data. The transcripts were then analyzed by the researcher using In Vivo coding, a 
common method for studies that emphasize and honor participant’s voice as essential 
data focusing on words or phrases that are significant to the research goals and can be 
applied to words or phrases as their appear in either every line of transcript data or every 
three to five seconds (Saldana, 2016). Specific words and phrases were color highlighted 
based on specific categories identified by the researcher. A portion from one of the 
interview transcripts is represented in Appendix F, demonstrating the coding process 
performed by the researcher. For the sake of anonymity participants were assigned a 
number for analysis of the quantitative data and given a pseudonym for the qualitative 
data.  
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Treatment, Processing, and Analysis of Data 
The analysis process, presented in chapter four, involved both qualitative and 
quantitative analyses were conducted followed by a merging of results from both 
methods. The rationale for this sequential mixed method approach is that the quantitative 
data and their subsequent analysis provide a general understanding of the research 
problem (Creswell, 2015). Data presented in chapter four analyzes the total scores for 
exams, surveys and individual participants. Both Descriptive Statistics, specifically mean 
and standard deviation, and Wilcoxon Signed-Rank Tests were also used for analysis. 
Mean was used as a measure of central tendency to communicate the average of all the 
scores in a distribution (Fraenkel et al., 2015). The standard deviation is commonly used 
to measure confidence in statistical conclusions, representing the spread of a distribution, 
indicating how close or far from the mean the scores are (2015). A low standard deviation 
indicates that the data points are closer to the mean, whereas a high standard deviation 
communicates they are further from the mean or a wider range of values. Ideally, this 
action research study’s goal is increases in mean values and decreases in standard 
deviation between pre and post intervention data.  
A Wilcoxon Signed-Rank Test is a non-parametric equivalent of the paired t-test 
and used to compare two sets of scores that come from the same participants to 
investigate any change in scores from one time point to another but does not require the 
assumption of normal distributions that are typically amongst smaller sample sizes (Laerd 
Statistics, 2018). It can be used to compare two repeated measurements on a single 
sample to identify if there is a statistically significant difference between conditions. In 
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this action research study participant scores on tests and surveys were compared between 
Exam One and Exam Two.  
The qualitative data and their analysis refine and explain those statistical results 
by exploring participants’ views in more depth (Creswell, 2015). The responses were 
evaluated and scored using a rubric based on the criteria associated with ER (e.g., 
paraphrasing, summarizing, example usage). For replication purposes, a rubric is an 
efficient grade reporting process for instructors but can also serve as a categorical 
representation for students to reference in advance if desired. For example, the 
theme/category of paraphrasing, in the rubric, is described and a value is then assigned 
indicating to the learner the results of his or her content. Semi-structured interview 
transcripts were transcribed, reviewed, and coded for themes. Descriptive examples of 
participant submissions and interview comments are presented in Chapter Four.  
The mixed-methods sequential explanatory design consists of two distinct phases: 
quantitative followed by qualitative (2009). Often the use of both qualitative and 
quantitative data collection methods in a single study is typically not enough to 
categorize a study as ‘mixed methods’ (Creswell & Plano-Clark, 2018). Therefore, the 
collection and analysis of data was done sequentially. The researcher first collected and 
analyzed all quantitative data. The second sequence of this process was for the qualitative 
data to help explain, or elaborate on, the quantitative results obtained in the first phase. It 
is in the integration or linking of the two that defines mixed methods research, 
highlighting its value. Integration can happen at multiple stages in a study, be it design, 
methods, or interpretation and can happen in a variety of different ways to connect, build, 
merge, or embed the two data methods (2018). The data collection and analysis process 
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was as followed; participation selection, administer/collect surveys and Exam One data, 
provide participants with ER prompts for Exam Two content, collect ER responses from 
participants, administer/collect surveys and Exam Two data, conduct participant 
interviews, and lastly analyze/code all data.  
Summary 
The current chapter presents detailed information related to the mixed methods 
design, participant selection, and the intervention investigation process. Details of the 
instruments and tools used to collect data were described. An explanation of quality 
criteria for mixed methods was provided along with how these qualities were integrated 
throughout the research procedures. Lastly, an analysis of the treatment, process, and data 
were presented along with a discussion on devising an action plan and reflections about 
participants’ data. In the next chapter, a summary of the study up to this point will be 
described as well as a detailed analysis of the findings, ending with an interpretation of 
the results. 
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CHAPTER FOUR 
FINDINGS AND DATA ANALYSIS 
 This chapter includes the findings and results for the present action research 
study. It includes the presentation of both quantitative and qualitative data, data analysis 
techniques, evaluation of the results, and a conclusion. A reiteration of the problem of 
practice, the research question, and the purpose of the study are provided first. Next, 
results will be presented from the quantitative data, then qualitative, and concluding with 
interpretations of said findings.  
Data Collection 
 For this study, a sequential mixed methods approach was used to collect 
information over the course of three weeks, including pre and post quantitative data, as 
well as qualitative data from the intervention and interviews. The goals of the study were 
communicated to potential participants one week prior to the first round of data 
collection. A volunteer sign-up sheet was distributed to identify those interested in 
participating and to reduce any potential incentive or bias participants may have assumed 
related to their performance or inclusion in the study. Informed consent was obtained 
from 17 participants; however, throughout the course of the study, nine participants either 
removed themselves from the study or did not complete at least one data collection 
process (i.e., exam, survey or ER prompts), resulting in eight participants for which the 
findings were analyzed. Participants were instructed to complete both the MAI and 
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MSLQ surveys prior to Exam One and again at the onset of Exam Two. After Exam One, 
each participant received the ER prompts as a handout that included instructions on how 
to complete them, as well as the submission deadline, which was the day of Exam Two. 
At the end of the class session, after Exam Two, the researcher conducted group 
interviews to collect information related to metacognition along with the participant's 
thoughts and experiences connected to the intervention.  
 The data collection findings will be presented in the order for which they occurred 
in the methodological process. The intention is to reveal and interpret the findings as they 
relate to each statistical analysis in addition to the coding methods and outcomes for the 
qualitative data.  
Quantitative Data Findings 
 To address the first research question regarding the existence of any differences in 
metacognition and/or test performance, three sets of quantitative data were collected. 
They included exam scores for test performance, the MSLQ and MAI survey totals, and 
specific section information within those surveys pertaining to metacognition, learning 
strategies from the MSLQ, and awareness from the MAI. The quantitative data presented 
addresses mean, standard deviation, statistical significance, and comparative totals by 
student.  
Test Performance 
The first variable examined in this study was test performance and was collected 
from data obtained from Exam One (pretest) and Exam Two (posttest). Exam scores were 
based on a 100-point grading scale: 90-100 = A, 80-89 = B, 70-79 = C, 60-69 = D, and 0-
59 = F. Table 4.1 illustrates the findings for test performance between Exam One (M = 
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75.50, SD = 22.08) and Exam Two (M = 78.00, SD = 16.21) demonstrating a calculated 
mean increase of 2.50 and a standard deviation decrease of -5.87 between pretest and 
posttest measures. In addition, a Wilcoxon Signed-Rank Test was administered to 
identify if there was a significant difference between groups and is used when two 
measurements of the same variable are taken at different time points for each participant 
(Laerd Statistics, 2018). Although the intervention did not elicit a statistically significant 
change in test performance amongst the sample (Z = -.851, p = .395), it does indicate 
more positive ranks collectively.  
Table 4.1 
 
Mean and Standard Deviation Comparison for Test Performance  
 Pre-Intervention Post-Intervention Differences 
 Mean SD Mean SD Mean SD 
Test Scores 75.50 22.08 78.00 16.21 2.50 -5.87 
 
Table 4.2 shows the pre- and post-intervention test performance differences for 
each student. Five of the eight had an increase in scores from Exam One to Exam Two, 
with the highest of 20 and the lowest of 2. The others show two slight decreases of -2 and 
one with -12.  
Table 4.2 
 
Test Performance Scores Pre/Post Intervention by Student  
 S1 S2 S3 S4 S5 S6 S7 S8 
 (Alice) (Betty) (Cindy) (David) (Eddie) (Faye) (Gale) (Haley) 
Exam 1 32 58 70 78 82 90 96 98 
Exam 2 52 66 74 66 84 88 98 96 
Differences 20 8 4 -12 2 -2 2 -2 
 
Motivated Strategies for Learning Questionnaire (MSLQ) 
The second outcome in this study examined metacognition and was evaluated 
using two measures; the MSLQ was one of them, focusing mostly on metacognitive 
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learning strategies. There are two sections to the MSLQ: a motivation section and a 
learning strategies section (Pintrich et al., 1993). The motivation section consists of 31 
items that assess students' goals and value beliefs for a course, their beliefs about their 
skill to succeed in a course, and their anxiety about tests in a course. The learning 
strategy section includes 31 items regarding students' use of different cognitive and 
metacognitive strategies. In addition, the learning strategies section includes 19 items 
concerning student management of different resources (1993). Data included in this 
section is based on information collected from the MSLQ and focuses on totals for the 
entire survey as well as the learning strategies section as they relate to the first research 
question.  
MSLQ Totals 
As stated earlier in chapter three, participant totals for the entire survey were 
examined based on the premise that metacognition includes reflecting on the nature of the 
problem, predicting the consequences of an action or event, planning and monitoring the 
ongoing activity, comprehension monitoring, checking the results of one’s actions, 
testing for plausibility, and reflecting on one’s learning performances (Veenman et al., 
1994). Table 4.3 displays these findings that show a pre-intervention mean (M = 381.63), 
post-intervention mean (M = 427.50) and the calculated difference with an increase of 
45.87. It also includes the pre-intervention standard deviation (SD = 73.80), post-
intervention standard deviation (SD = 37.18) and the calculated difference with a 
decrease of -36.62. The Wilcoxon Signed-Rank Test was administered and revealed a 
statistically significant change in totals for the sample (Z = -2.31, p = .021) and reported 
an increase in seven of the eight participants. Figure 4.1 visually illustrates each student’s 
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pre- and post-survey scores with the largest increase of 188 points from Betty, lowest 
increase of 14 points from Gale and only one decrease from Faye of 4 points.  
Table 4.3 
 
Mean and Standard Deviation Comparison for MSLQ Totals 
 Pre-Intervention Post-Intervention Differences 
 Mean SD Mean SD Mean SD 
MSLQ Total 381.63 73.80 427.50 37.18 45.87 -36.62 
 
 
 
Figure 4.1. Graph of MSLQ Survey Total Scores Pre/Post Intervention by Student  
 
MSLQ Cognitive and Metacognitive Strategies Totals 
This learning strategies scale includes five subscales: (a) rehearsal, (b) 
elaboration, (c) organization, (d) critical thinking, and (e) metacognitive self-regulation. 
Each subscale has multiple items that measure unique categorical information that 
explores in further detail findings related to the first research question and those will be 
discussed in the proceeding areas. The means, standard deviations, and differences for the 
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cognitive/metacognitive learning strategies scale and the five subscales are presented 
below.  
The learning strategies section total revealed a pre-intervention mean (M = 
130.00), post-intervention mean (M = 161.63), and a calculated difference increase of 
31.63, as well as a pre-intervention standard deviation (SD = 34.38), post-intervention 
standard deviation (SD = 21.68) with a calculated difference decrease of -12.7. The 
Wilcoxon Signed-Rank Test was administered to identify that there was a statistically 
significant change in MSLQ learning strategy totals between pre and post intervention for 
the sample (Z = -2.24, p = .025).  
Rehearsal subscale results indicate a pre-intervention mean (M = 17.63), post-
intervention mean (M = 21.00), and calculated difference with an increase of 3.37, as 
well as a pre-intervention standard deviation (SD = 5.68), post-intervention standard 
deviation (SD = 4.87), and the calculated difference with a decrease of -.81. The 
elaboration subscale findings show a pre-intervention mean (M = 24.75), post-
intervention mean (M = 34.50), and calculated difference with an increase of 9.75, as 
well as a pre-intervention standard deviation (SD = 6.82), post-intervention standard 
deviation (SD = 6.50), and the calculated difference with a decrease of -.32. These results 
demonstrate support specifically for increases in elaboration and rehearsal, the main 
component involved in the intervention. 
In addition, the organization results indicate a pre-intervention mean (M = 16.38), 
post-intervention mean (M = 19.63) and calculated difference with an increase of 3.25, as 
well as a pre-intervention standard deviation (SD = 5.58), post-intervention standard 
deviation (SD = 4.44) and the calculated difference with a decrease of -1.14. The critical 
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thinking results show a pre-intervention mean (M = 21.63), post-intervention mean (M = 
26.38) and calculated difference with an increase of 4.75, as well as a pre-intervention 
standard deviation (SD = 6.02), post-intervention standard deviation (SD = 4.10) and the 
calculated difference with a decrease of -1.92. Also, the metacognitive self-regulation 
results indicate a pre-intervention mean (M = 49.63), post-intervention mean (M = 60.13) 
and calculated difference with an increase of 10.50, as well as a pre-intervention standard 
deviation (SD = 15.51), post-intervention standard deviation (SD = 9.75), and the 
calculated difference with a decrease of -5.76. Figure 4.2 visually illustrates each 
student’s pre- and post-total scores for the learning strategies section with the largest 
increase of 100 points from Betty, lowest increase of 11 points from Haley and only one 
decrease from Alice of 12 points. Figure 4.2 graphically illustrates the totals scores of 
each student for the learning strategies.  
 
 
Figure 4.2. Graph of Learning Strategies Total Scores Pre/Post Intervention by Student  
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The elaborative rehearsal intervention appears to not only impact construction, 
comprehension, and recall; it also appears to affect overall metacognition of learning 
strategies. Several of the statements within each subscale incorporate aspects of 
elaboration and/or rehearsal; therefore, highlighting these item results is essential to note 
for this action research study. The remaining content focuses on information and data 
results for the specific subscales within the learning strategies section by individual 
student.  
 MSLQ rehearsal subscale. Basic rehearsal strategies involve reciting or naming 
items from a list to be learned (Weinstein & Mayer, 1986). These strategies are best used 
for simple tasks and activation of information in working memory rather than the 
acquisition of new information in long-term memory (Pintrich et al., 1991). They are 
assumed to influence the attention and encoding processes, but they do not appear to help 
students construct internal connections among the information or integrate the 
information with prior knowledge (1991). Table 4.4 represents each survey statement 
within this category. 
Table 4.4 
  
MSLQ – Rehearsal Subscale Items 
Item 
Number 
Statement 
39 When I study for this class, I practice saying the material to myself over and 
over. 
46 When studying for this class, I read my class notes and the course readings 
over and over again. 
59 I memorize key words to remind me of important concepts in this class. 
72 I make lists of important terms for this course and memorize the lists. 
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Figure 4.3. Graph of Response Scores for Item #39 Pre/Post Intervention by Student  
 
Figure 4.4. Graph of Response Scores for Item #46 Pre/Post Intervention by Student  
The two items of interest as they relate to elaborative rehearsal are 39 and 46. 
These statements specifically focus on whether the learner is likely to review (i.e., 
practice, rehearse) course material more than once. For Question 39, three of the eight 
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participants’ scores remained the same, one student’s score dropped only by one point, 
and the remaining four results showed significant increases ranging from three to six 
points in score variance. Similar results unfolded for Question 46 with four students 
demonstrating significant increases (ranging between 2 and 7 points) in post-intervention 
scores, while one remained the same and three decreased only by one point.  
MSLQ elaboration subscale. Elaboration strategies help students store 
information into long-term memory by building internal connections between items to be 
learned (Pintrich, Smith, Garcia, & McKeachie, 1991). Elaboration strategies include 
paraphrasing, summarizing, creating analogies, and generative note-taking (1991). These 
help the learner integrate and connect new information with prior knowledge. It is 
considered a higher-order learning skill because the strategy allows students to store 
learned information into long-term memory (Weinstein & Mayer, 1986). Table 4.5 
reflects each survey statement within this category. Every statement in this category 
relates to elaboration, which is the main element of elaborative rehearsal. All eight 
participants reported increases post-intervention, the average range being between a 6- 
and 10-point variance with the most notable one at 29 points.   
Table 4.5 
  
MSLQ – Elaboration Subscale Items 
Item 
Number 
Statement 
53 When I study for this class, I pull together information from different 
sources, such as lectures, readings, and discussions. 
62 I try to relate ideas in this subject to those in other courses whenever 
possible. 
64 When reading for this class, I try to relate the material to what I already 
know. 
67 When I study for this course, I write brief summaries of the main ideas 
from the readings and the concepts from the lectures. 
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69 I try to understand the material in this class by making connections 
between the readings and the concepts from the lectures. 
81 I try to apply ideas from course readings in other class activities such as 
lecture and discussion. 
 
 
Figure 4.5. Graph of Elaboration Scores Pre/Post Intervention by Student  
 MSLQ organization subscale. Organization strategies help the learner select 
appropriate information and construct connections among the information to be learned 
(Pintrich et al., 1991). Examples of organizing strategies are clustering, outlining, and 
selecting the main idea in reading passages (Weinstein & Mayer, 1986). Organizing is an 
active, effortful endeavor, and it results in the learner being closely involved in the task 
(Pintrich et al., 1991) and should result in better performance. Table 4.11 reflects each 
statement within this category. One key component of organization that relates to 
elaboration is the construction of connections among the information being learned. The 
reading questions specifically prompted students to identify examples that related to or 
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connected with the chapter topic. Some of the participants used diagrams and charts to 
organize their responses, and others tied in components of the readings or lectures to 
which they related. The reading questions serve as an outline of the main topics being 
assessed and can be used to cluster or chunk specific information accordingly. Figure 4.6 
graphically displays the total scores per student for this category, illustrating that seven of 
the eight participants reported an increase in post-intervention. 
Table 4.6 
  
MSLQ – Organization Subscale Items 
Item 
Number 
Statement 
32 When I study the readings for this course, I outline the material to help me 
organize my thoughts. 
42 When I study for this course, I go through the readings and my class notes 
and try to find the most important ideas. 
49 I make simple charts, diagrams, or tables to help me organize course 
material. 
63 When I study for this course, I go over my class notes and make an outline 
of important concepts. 
 
 
Figure 4.6. Graph of Organization Scores Pre/Post Intervention by Student  
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MSLQ critical thinking subscale. This area refers to the degree to which students report 
applying previous knowledge to new situations to solve problems, reach decisions, or 
make critical evaluations with respect to specific standards (Pintrich et al., 1991).  
 
Figure 4.7. Graph of Critical Thinking Scores Pre/Post Intervention by Student  
 
Table 4.7 
  
MSLQ – Critical Thinking Subscale Items 
Item 
Number 
Statement 
38 I often find myself questioning things I hear or read in this course to decide 
if I find them convincing. 
47 When a theory, interpretation, or conclusion is presented in class or in the 
readings, I try to decide if there is good supporting evidence. 
51 I treat the course material as a starting point and try to develop my own 
ideas about it. 
66 I try to play around with ideas of my own related to what I am learning in 
this course. 
71 Whenever I read or hear an assertion or conclusion in this class, I think 
about possible alternatives. 
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Figure 4.8. Graph of Critical Thinking Item#51 Pre/Post Intervention by Student  
 
 
Figure 4.9. Graph of Critical Thinking Item#66 Pre/Post Intervention by Student  
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For the entire subscale, all participants showed an increase in post-intervention 
scores (Figure 4.7), demonstrating the differences in pre/post scores for this category, 
with eight increases collectively between the two questions (ranging from 1-3 points), six 
remaining the same, and three decreases at only one point each. Two of the subscale 
items, 51 and 66, are of interest because they specifically relate to elaboration and the 
reading questions as designed regarding personal connections. Figures 4.8 and 4.9 
graphically display the differences in totals for each student.  
 MSLQ metacognitive self-regulation section. There are three general processes 
that make up metacognitive self-regulatory activities: (a) planning, (b) monitoring, and 
(c) regulating (Pintrich et al., 1991). Planning activities such as goal setting and task 
analysis help to activate, or prime, relevant aspects of prior knowledge that make 
organizing and comprehending the material easier. Monitoring activities include tracking 
one's attention while reading, self-testing, and questioning. These assist the learner in 
understanding the material and integrating it with prior knowledge.  
Regulating refers to the fine-tuning and continuous adjustment of one's cognitive 
activities. Regulating activities are assumed to improve performance by assisting learners 
in checking and correcting their behavior as they proceed on a task (1991). Table 4.8 
reflects each survey item within this category. Every statement in this category relates to 
metacognition, specifically self-regulation, one of the variables being examined in this 
action research study. 
Table 4.8 
  
MSLQ – Metacognitive Self-Regulation Subscale Items 
Item 
Number 
Statement 
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33 During class time I often miss important points because I'm thinking of 
other things. (REVERSED) 
36 When reading for this course, I make up questions to help focus my 
reading. 
41 When I become confused about something I'm reading for this class, I go 
back and try to figure it out. 
44 If course materials are difficult to understand, I change the way I read the 
material. 
54 Before I study new course material thoroughly, I often skim it to see how it 
is organized. 
55 I ask myself questions to make sure I understand the material I have been 
studying in this class. 
56 I try to change the way I study in order to fit the course requirements and 
instructor's teaching style. 
57 I often find that I have been reading for class but don't know what it was all 
about. (REVERSED) 
61 I try to think through a topic and decide what I am supposed to learn from 
it rather than just reading it over when studying. 
76 When studying for this course I try to determine which concepts I don't 
understand well. 
78 When I study for this class, I set goals for myself in order to direct my 
activities in each study period. 
 
 
Figure 4.10. Graph of Self-Regulation Scores Pre/Post Intervention by Student  
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MSLQ Resource Management Strategies Totals 
The second set of scales for the learning strategies part consists of resource 
management strategies that comprise different approaches to manage and control time, 
effort, study environment, and seeking assistance from qualified persons (Pintrich et al., 
1991). The data was analyzed from two of the four subscales in this set, time/study 
environment and effort regulation, to quantitatively examine vocalized themes 
(time/effort) that emerged during the interview stage of the research procedures. The 
qualitative data as it pertains to these two themes will be presented in a separate section 
as part of the exploratory mixed method approach. The statistical results for the sample 
yielded a pre-intervention mean (M = 32.25), post-intervention mean (M = 55.00), and a 
calculated difference increase of 22.75, as well as a pre-intervention standard deviation 
(SD = 9.69), post-intervention standard deviation (SD = 10.06) with a calculated 
difference decrease of .37 for time and study environment. Effort regulation findings 
showed a pre-intervention mean (20.00), post-intervention mean (22.38), with a mean 
difference of 2.38, and pre-intervention standard deviation (SD = 6.74), post-intervention 
standard deviation (SD = 3.81) with a calculated difference of -.293. 
MSLQ time and study environment. Besides the self-regulation of cognition, 
students must be able to manage and regulate their time and their study environments 
(Weinstein & Mayer, 1986). Time management involves scheduling, planning, and 
managing one's study time. This includes not only setting aside blocks of time to study, 
but the effective use of that study time and setting realistic goals (Pintrich et al., 1991). 
Time management varies in level, from an evening of studying to weekly and monthly 
scheduling. Study environment management refers to the setting where the student does 
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his or her classwork (1991). Ideally, the learner's study environment should be organized, 
quiet, and relatively free of visual and auditory distractions. The following items (Table 
4.9 and Figure 4.11) illustrate the specific statements for this category and total scores per 
student.  
Table 4.9 
  
MSLQ – Time and Study Environment Subscale Items 
Item 
Number 
Statement 
35 I usually study in a place where I can concentrate on my course work. 
43 I make good use of my study time for this course. 
52 I find it hard to stick to a study schedule. (REVERSED) 
65 I have a regular place set aside for studying. 
70 I make sure I keep up with the weekly readings and assignments for this 
course. 
73 I attend class regularly. 
77 I often find that I don't spend very much time on this course because of 
other activities. (REVERSED) 
80 I rarely find time to review my notes or readings before an exam. 
(REVERSED) 
 
 
Figure 4.11. Graph of Time/Study Environment Scores Pre/Post Intervention by Student  
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Table 4.10 
  
MSLQ – Effort Regulation Subscale Items 
Item 
Number 
Statement 
37 I often feel so lazy or bored when I study for this class that I quit before I 
finish what I planned to do. (REVERSED) 
48 I work hard to do well in this class even if I don't like what we are doing. 
60 When course work is difficult, I give up or only study the easy parts. 
(REVERSED) 
74 Even when course materials are dull and uninteresting, I manage to keep 
working until I finish. 
 
 
Figure 4.12. Graph of Effort Regulation Scores Pre/Post Intervention by Student  
MSLQ effort regulation. Effort regulation is self-management and reflects a 
commitment to completing one's study goals, even when there are difficulties or 
distractions. Effort management is important to academic success because it not only 
signifies goal commitment, but also regulates the continued use of learning strategies 
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(Pintrich et al., 1991). The following items (Table 4.10 and Figure 4.12) illustrate the 
specific statements for this category and total scores per student. 
Metacognitive Awareness Inventory (MAI) Survey 
 
While the previous unit of information highlighted the findings from the MSLQ 
with the focal point of metacognition and learning strategies, this next division of 
information directly relates to metacognitive awareness. The breakdown of data included 
in this heading area is based on information collected from the MAI survey, focusing on 
totals for the entire survey as well as the two categories of knowledge about cognition 
and regulation of cognition. Knowledge about cognition corresponds to what students 
know about themselves, their learning strategies, and conditions under which strategies 
are most useful (Schraw & Dennison, 1994). The declarative, procedural, and conditional 
knowledge subscales are thought of as the building blocks of conceptual knowledge. 
Regulation of cognition corresponds to knowledge about the way students plan, 
implement strategies, monitor, correct comprehension errors, and evaluate their learning 
(1994). Metacognition consists of both knowledge and regulatory skills that are used to 
control one’s cognition. While it is used in a general sense to classify several distinct 
categories, all these components are intercorrelated (Schraw, 1998).  
MAI Totals 
The totals were calculated for the entire survey and revealed a pre-intervention 
mean (M = 35.13), post-intervention mean (M = 41.75) and the calculated difference with 
an increase of 6.62 (Table 4.11). It also includes the pre-intervention standard deviation 
(SD = 8.84), post-intervention standard deviation (SD = 4.59) and the calculated 
difference with a decrease of -4.25. The Wilcoxon Signed-Rank Test was administered to 
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identify that there was a statistically significant change in totals for the sample (Z = -2.21, 
p = .027), reporting an increase in six of the eight participants and two with no change. 
Figure 4.13 visually illustrates each student’s pre- and post-survey scores, with the largest 
increase of 22 points from Betty and the lowest increase of 4 points from students one 
and seven. Elaborative rehearsal as a metacognitive learning strategy appears to again not 
only impact construction, comprehension, and recall; it also appears to affect overall 
levels of metacognition. 
 
Figure 4.13. Graph of MAI Total Scores Pre/Post Intervention by Student  
Table 4.11 
 
Mean and Standard Deviation Comparison for MAI totals 
 Pre-Intervention Post-Intervention     Differences 
 Mean SD Mean SD Mean SD 
MAI Total 35.13 8.84 41.75 4.59 6.62 -4.25 
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MAI – Knowledge About Cognition 
Knowledge about cognition, one of the survey sections, refers to what individuals know 
about their own cognition or about cognition in general (Schraw, 1998). It includes three 
different types of metacognitive awareness: (a) declarative, (b) procedural, and (c) 
conditional knowledge. Data from the totals for this section of the survey are presented 
below and revealed for each of the subscales within it. 
 
Figure 4.14. Graph of Knowledge About Cognition Pre/Post Intervention by Student  
The quantitative results for totals in the knowledge about cognition section 
revealed a pre-intervention mean (M = 11.63), post-intervention mean (M = 14.25) and 
the calculated difference with an increase of 2.62. It also showed pre-intervention 
standard deviation (SD = 3.11), post-intervention standard deviation (SD = 1.49) and the 
calculated difference with a decrease of -1.62. The Wilcoxon Signed-Rank Test was also 
administered for totals in the knowledge about cognition section and identified a 
 
89 
 
statistically significant change in totals for the sample (Z = -2.13, p = .033), reporting an 
increase in six of the eight participants (ranging from 1 to 5 points), one with no change, 
and one with a decrease of only 1 point (Figure 4.14).  
MAI – Declarative knowledge. This set of eight subscale items examines the 
factual knowledge the learner needs before being able to process or use critical thinking 
related to a topic (Schraw & Dennison, 1994). It includes knowing what one’s skills, 
intellectual resources, and abilities are as a learner as well as the learner’s awareness of 
different aspects of memory, such as capacity limitation, rehearsal, and distributed 
learning practices are also involved (Schraw, 1998). For totals in the declarative 
knowledge category, the statistical analysis showed a pre-intervention mean (M = 5.38), 
post-intervention mean (M = 6.75) and the calculated difference with an increase of 1.37. 
In addition, a pre-intervention standard deviation (SD = 1.51), post-intervention standard 
deviation (SD = 1.04) and the calculated difference with a decrease of -.47. The 
information presented below includes the specific statements within this subscale (Table 
4.12) and graphically illustrates (Figure 4.15) each student’s total score. Five participants 
reflected an increase in totals ranging from 1 to 4 points, and three remained the same.  
Table 4.12 
  
MAI – Declarative Knowledge Subscale Items 
Item Number Statement 
5 I know what kind of information is most important to learn. 
10 I am good at organizing information. 
12 I understand my intellectual strengths and weaknesses. 
16 I know what the teacher expects me to learn. 
17 I am good at remembering information. 
20 I have control over how well I learn. 
32 I am a good judge of how well I understand something. 
46 I learn more when I am interested in the topic 
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Figure 4.15 Graph of Declarative Knowledge Scores Pre/Post Intervention by Student  
MAI – Procedural knowledge. Items in this subscale assess knowledge about doing 
things and involve the application of knowledge for the purposes of completing a 
procedure or process and knowledge about how to implement learning procedures 
(Schraw, 1998). It requires that students know various methods and strategies as well as 
when to apply a process in various situations. Examples include chunking and organizing 
new information (1998).  
Totals in the procedural knowledge area yielded similar statistical results, 
showing a pre-intervention mean (M = 2.63), post-intervention mean (M = 3.63) and the 
calculated difference with an increase of 1.00. It also includes the pre-intervention 
standard deviation (SD = .92), post-intervention standard deviation (SD = .52) and the 
calculated difference with a decrease of -.40. The information presented includes the 
specific statements for this subscale (Table 4.13) and graphically illustrates (Figure 4.16) 
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each student’s total score. Five participants reflected an increase in totals ranging from 1 
to 2 points, which is noteworthy considering the total points in this category is four, and 
three remained the same.  
Table 4.13 
  
MAI – Procedural Knowledge Subscale Items 
Item Number Statement 
3 I try to use strategies that have worked in the past.  
14 I have a specific purpose for each strategy I use.  
27 I am aware of what strategies I use when I study.  
33 I find myself using helpful learning strategies automatically. 
 
 
Figure 4.16. Graph of Procedural Knowledge Scores Pre/Post Intervention by Student 
 
 MAI – Conditional knowledge. These statements include the determination to 
identify under what circumstances specific processes or skills should transfer (Schraw, 
1998). It also includes awareness about when and why to use declarative and procedural 
knowledge practices, such as knowing when and what information to rehearse. 
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Application of declarative and procedural knowledge with certain conditions presented is 
also involved (Schraw & Dennison, 1994). Students can obtain knowledge through 
reproduction (e.g., paraphrasing) or replication (e.g., examples). 
 
Figure 4.17. Graph of Conditional Knowledge Scores Pre/Post Intervention by Student 
Table 4.14 
  
MAI – Conditional Knowledge Subscale Items 
Item Number Statement 
15 I learn best when I know something about the topic. 
18 I use different learning strategies depending on the situation. 
26 I can motivate myself to learn when I need to.  
29 I use my intellectual strengths to compensate for my weaknesses.  
35 I know when each strategy I use will be most effective.  
 
For totals in the conditional knowledge subscale, findings revealed a pre-
intervention mean (M = 3.63), post-intervention mean (M = 3.88) and the calculated 
difference with an increase of .25. It also includes the pre-intervention standard deviation 
(SD = 1.19), post-intervention standard deviation (SD = .83) and the calculated difference 
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with a decrease of -.36. Table 4.14 includes the specific statements within this category 
and Figure 4.17 graphically illustrates each student’s total score. Four participants 
reflected an increase in totals (1 to 2 points), one remained the same, and three had 
decreases of either 1 or 2 points. 
MAI – Regulation of Cognition 
Regulation of cognition is the other section in the MAI survey and refers to a set 
of activities that help students control their learning. Metacognitive regulation improves 
performance in several ways, including better use of attentional resources, better use of 
existing strategies, and a greater awareness of comprehension breakdowns (Schraw, 
1998). It includes five subscales: (a) planning, (b) information management strategies, (c) 
comprehension monitoring, (d) debugging strategies, and (e) evaluation.  
 
Figure 4.18. Graph of Regulation of Cognition Scores Pre/Post Intervention by Student  
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Information and data for each of the five subscales are presented in the 
proceeding sections. For totals in the regulation of cognition section, a statistical analysis 
showed a pre-intervention mean (M = 19.50), post-intervention mean (M = 27.50) and 
the calculated difference with an increase of 12.00. It also includes the pre-intervention 
standard deviation (SD = 5.32), post-intervention standard deviation (SD = 3.38) and the 
calculated difference with a decrease of -1.94. The Wilcoxon Signed-Rank Test was also 
administered, and the findings showed that there was a statistically significant change in 
totals for the sample (Z = -2.52, p = .012), reporting an increase in total score values for 
all eight participants (Figure 4.18).  
MAI – Planning. The first subscale within regulation of cognition is planning 
and includes allocating resources, goal setting, planning, and choosing the appropriate 
strategies prior to learning (Schraw, 1998). Examples include making predictions or 
asking questions before reading a passage, cycling through different strategies, and 
allocating time or attention selectively before beginning a task (1998). Totals for this 
subscale yielded statistical results showing a pre-intervention mean (M = 3.50), post-
intervention mean (M = 4.88) and the calculated difference at an increase of 1.38. It also 
includes the pre-intervention standard deviation (SD = 1.69), post-intervention standard 
deviation (SD = 1.36) and the calculated difference with a decrease of -.33.  
The information reflected below includes the specific statements within this area 
(Table 4.15) and graphically illustrates (Figure 4.19) each student’s total score. Five 
participants reflected an increase in totals, one of which results in a notable change from 
1-6, two remained the same, and one with a decrease of 1 point.  
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Figure 4.19. Graph of Planning Scores Pre/Post Intervention by Student  
Table 4.15 
  
MAI – Planning Subscale Items 
Item Number Statement 
4 I pace myself while learning in order to have enough time.  
6  I think about what I really need to learn before I begin a task.  
8 I set specific goals before I begin a task.  
22 I ask myself questions about the material before I begin.  
23 I think of several ways to solve a problem and choose the best one.  
42 I read instructions carefully before I begin a task.  
45 I organize my time to best accomplish my goals.  
 
MAI – Information management strategies. The next subscale involved skills 
and strategy sequences used to process information more efficiently (e.g., organizing, 
elaborating, summarizing, selective focusing), referred to as information management 
strategies (Schraw & Dennison, 1994). Totals for this subscale revealed a pre-
intervention mean (M = 8.38), post-intervention mean (M = 8.00) and the calculated 
difference with a decrease of -.38. It also includes the pre-intervention standard deviation 
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(SD = 1.85), post-intervention standard deviation (SD = 1.77) and the calculated 
difference with a decrease of -.08.  
The information presented includes the specific statements within this category (Table 
4.16) and graphically illustrates (Figure 4.20) each student’s total score. One student 
reflected an increase in of 1 point, four remained the same, and three had decreases of 
either 1 or 2 points. 
 
Figure 4.20. Graph of Information Management Scores Pre/Post Intervention by Student 
Table 4.16 
  
MAI – Information Management Strategies Subscale Items 
Item Number Statement 
9 I slow down when I encounter important information. 
13 I consciously focus my attention on important information. 
30 I focus on the meaning and significance of new information. 
31 I create my own examples to make information more meaningful. 
37 I draw pictures or diagrams to help me understand while learning. 
39 I try to translate new information into my own words. 
41 I use the organizational structure of the text to help me learn 
43 I ask myself if what I’m reading is related to what I already know. 
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47 I try to break studying down into smaller steps. 
48 I focus on overall meaning rather than specifics. 
 
MAI – Comprehension monitoring. Items for the third subscale refer to 
learners’ awareness of understanding and task performance, the ability to engage in 
periodic self-testing while learning, and assessment of one’s learning or strategy use 
(Schraw, 1998). Totals in the comprehension monitoring category yielded more 
supporting results for the first research question with a pre-intervention mean (M = 4.25), 
post-intervention mean (M = 5.75) and the calculated difference at an increase of 1.50. In 
addition, the findings also showed a pre-intervention standard deviation (SD = 1.98), 
post-intervention standard deviation (SD = .71) and the calculated difference with a 
significant decrease of -.1.27.  
The information presented includes the specific statements within this category 
(Table 4.17) and graphically illustrates (Figure 4.21) each student’s total score. Six 
participants reflected an increase in totals, one of which results in a notable change of 5 
points, one remained the same, and one with a decrease of 1 point.  
Table 4.17 
  
MAI – Comprehension Monitoring Subscale Items 
Item 
Number 
Statement 
1 I ask myself periodically if I am meeting my goals. 
2 I consider several alternatives to a problem before I answer. 
11 I ask myself if I have considered all options when solving a problem. 
21 I periodically review to help me understand important relationships. 
28 I find myself analyzing the usefulness of strategies while I study. 
34 I find myself pausing regularly to check my comprehension. 
49 I ask myself questions about how well I am doing while learning 
something new. 
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Figure 4.21. Graph of Comprehension Management Scores Pre/Post Intervention by 
Student 
MAI – Debugging strategies. These subscale items refer to strategies that correct 
comprehension and performance errors (Schraw & Dennison, 1994). For these totals, the 
results show a pre-intervention mean (M = 4.00), post-intervention mean (M = 4.50) and 
the calculated difference at an increase of .50. In addition, a pre-intervention standard 
deviation (SD = .93), post-intervention standard deviation (SD = .53) and the calculated 
difference with a decrease of -.40.  
The information below includes the specific statements within this category 
(Table 4.18) and graphically illustrates (Figure 4.22) each student’s total score. Three 
participants showed an increase in totals ranging from 1 to 2 points and five remained the 
same. 
Table 4.18 
  
MAI – Debugging Strategies Subscale Items 
Item Number Statement 
25 I ask others for help when I don’t understand something. 
40 I change strategies when I fail to understand. 
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44 I re-evaluate my assumptions when I get confused. 
51 I stop and go back over new information that is not clear. 
52 I stop and reread when I get confused. 
 
 
Figure 4.22. Graph of Debugging Strategies Scores Pre/Post Intervention by Student  
MAI – Evaluation. The final subscale items for regulation of cognition are 
appraising the strategies and efficiency of one’s learning, such as re-evaluating goals and 
outcomes (Schraw, 1998). It is essentially the analysis of performance and strategy 
effectiveness after a learning experience. Totals in the evaluation category revealed a pre-
intervention mean (M = 3.38), post-intervention mean (M = 4.38) and the calculated 
difference at an increase of 1.00. It also includes the pre-intervention standard deviation 
(SD = 1.19), post-intervention standard deviation (SD = 1.41) and the calculated 
difference with a minor increase of .22. The information presented includes the specific 
statements within this category (Table 4.19) and graphically illustrates (Figure 4.23) each 
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participant’s total score. Four students reflected an increase in totals ranging from 2 to 3 
points, and four remained the same. 
Table 4.19 
  
MAI – Evaluation Subscale Items 
Item Number Statement 
7 I know how well I did once I finish a test. 
19 I ask myself if there was an easier way to do things after I finish a 
task. 
24 I summarize what I’ve learned after I finish. 
36 I ask myself how well I accomplish my goals once I’m finished. 
38 I ask myself if I have considered all options after I solve a problem. 
50 I ask myself if I learned as much as I could have once I finish a task. 
 
 
Figure 4.23. Graph of Evaluation Scores Pre/Post Intervention by Student  
Qualitative Data Findings 
 The second research question sought to examine students’ use and perceptions of 
utility for elaborative rehearsal as a metacognitive learning strategy. To investigate this, 
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two sets of qualitative data were coded and analyzed, participants written responses to the 
reading questions (e.g., elaborative rehearsal prompts) and recorded transcripts from the 
semi-structured interviews. Code is typically a word or short phrase that symbolizes a 
portion of either language or visual data (Saldana, 2016). Two types of elemental 
methods were used, descriptive coding for the rubric to evaluate the participants reading 
question responses and in vivo coding for the interviews. Descriptive typically involves 
identifying a word or noun that represents the general topic of a passage of content, while 
in vivo establishes a word or short phrase extracted from the language found in transcript 
records (2016).  
Elaborative Rehearsal Reading Questions 
The first set included the submitted responses to the reading questions and was 
coded via a rubric created by the researcher (Table 4.20). Descriptive coding is 
particularly useful for documents that lend themselves to a categorized index (e.g., 
rubric) (Saldana, 2016). As noted in a previous section, elaboration consists of three main 
components: (a) paraphrasing, (b) summarizing, and (c) use of examples. Values were 
then assigned based on the content from the student’s holistic submission. Three 
indicated a value of excellent, demonstrating that the content included all major elements 
of each main component were not only present but had superior elaboration. Two was 
designated as progressing, meaning that the submission content had adequate 
representation of the component but could use additional information. One was 
represented on the rubric as poor or showing an inadequate demonstration of the 
specified component.  
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Table 4.21 includes specific student examples from various reading question 
responses to demonstrate each descriptive rubric category. The ER submissions were 
scored, and outcomes are presented in Table 4.20. As the thematic data shows, the 
majority of participant responses consisted of either excellent or progressing elements. 
Three student examples for one of the ER prompts are also presented to demonstrate 
differences between the rubric criteria of paraphrasing, summarizing, and example usage 
for one question. 
Student examples: 
Question 1 – What are the three parts involved in the processing of information? Describe 
each part as it relates to a personal or hypothetical (not from the book, one you create) 
example.  
David’s response – “encoding, storage, retrieval” (1 - Poor) 
Alice’s response – “Sensory – seeing, hearing. Encoding, storage, retrieval. Filling up 
gas tank → getting gas into tank → starting the car. (2 - Progressing) 
Eddie’s response – “Encoding, storage, retrieval. Encoding: memorizing my C number 
because I have so many problems with administration (semantic). Storage: remembering 
a license plate that I saw in the 5th grade. Retrieval: telling stories about my depressive 
fits from my time at UAH”. (3 - Excellent) 
Table 4.20 
 
Coded Results for ER Prompts by Student 
 S1 S2 S3 S4 S5 S6 S7 S8 
Paraphrasing 3 3 3 2 3 3 3 3 
Summarizing 2 2 2 1 3 3 3 3 
Examples 3 3 3 2 3 3 3 3 
Total 8 8 8 5 9 9 9 9 
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Table 4.21 
 
Rubric for Reading Questions with Student Examples 
 Excellent (3) Progressing (2) Poor (1) 
Paraphrasing All (or the majority) 
of content from the 
responses were in the 
student’s own words. 
Some of the content 
from the responses 
was in the student’s 
own words, while 
other content was 
directly taken from 
the textbook. 
Most of the content 
was not in the 
student’s own 
words.  
Student 
Examples 
“Sensory is 
everything you see, 
hear, feel, and 
experience. Lots of 
info, little storage 
capacity”.  
(S7-Gale) 
“Encoding = listening, 
storage = processing, 
retrieval = 
remembering”.  
(S1-Alice) 
“Learning the 
desired response by 
watching others”. 
(S5-Eddie) 
Summarizing Student summarized 
all (or the majority) of 
content in the 
responses. 
Student summarized 
some of the content in 
the responses or 
responses lacked 
summative substance. 
Student 
regurgitated 
majority of content 
from the textbook, 
minimal 
summarizing. 
Student 
Examples 
 “Sensory – the 
system of memory 
that holds on to 
images or sounds for 
a short time”. (S8-
Haley) 
“Constructionist 
theory, kind of like 
chunking, putting bits 
and pieces together 
(building up)”.  
(S2-Betty) 
“Shaping is 
reinforcing positive 
behavior one step 
at a time”. (S4-
David) 
Examples Student identified at 
least one example, not 
from the textbook, for 
most responses. 
Student identified at 
least one example, not 
from the textbook, for 
roughly half of the 
responses. 
Student only 
identified a few 
examples 
collectively and/or 
majority of 
examples were 
from the textbook. 
Student 
Examples 
“Decay theory – like a 
bruise that is bright at 
first then fades over 
time”. (S3-Cindy) 
“Encoding – 
condensing a Google 
search”. (S6-Faye) 
“Stimulus 
generalization – 
being afraid of all 
dogs because one 
bit you”. - *this 
example was from 
the book*  
(S4-David) 
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Participant Interviews 
The second set of qualitative data was acquired from the recorded interviews and 
analyzed in connection with student perceptions of utility. Three main themes emerged as 
they related to the second research question: (a) ER effectiveness, (b) comprehension, 
and (c) application. Two additional subthemes were identified, time/effort and 
preparedness, that were also commonly vocalized by the participants. Effectiveness of 
ER was identified as content reflecting the student’s awareness of his or her learning 
process, specifically the utility of ER as a metacognitive learning strategy. It appeared 11 
times during the coding process. Examples of words or themes that appeared in a 
participant’s response were the following: “I understood more” (Alice), “I feel like I 
knew it better” (Haley), and “The reading questions, having to write stuff out, it 
definitely helped me out a lot” (Eddie).  
Comprehension was the second category with 23 data points and included 
statements related to the understanding of the material, deeper processing of content, and 
beyond simple memorization techniques. Examples of student responses included, “More 
than just memorizing terms” (Fay), “I understood the practice test questions better” 
(Cindy), and “I understood the chapter more” (Betty). The final main category identified 
was application, and this pertained to statements about personal connections and example 
usage. Application was represented 31 times, making it the largest data set collection. 
Examples of participant statements included the following: “I was able to apply that 
appropriately to the question” (Alice), “It was more personal that I had to come up my 
own examples and connect it, rather than just makeup something” (David), and “I could 
relate to it personally” (Faye). 
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Two subthemes emerged from the interviews as themes vocalized by students that 
were identified as metacognitive learning strategies related to the ability to plan and 
monitoring their study endeavors. Several of the questions in both the MSLQ and MAI 
surveys assessed self-regulatory skills, including time, effort, and preparedness. Time and 
effort were counted as one category because students typically think of them 
synonymously (Chew, 2007).  Although the word “time” appeared in 11 of the 20 coded 
statements, collectively the messages focused on the two being aligned together. 
Examples of student responses included the following: “I spent more time trying to relate 
stuff than remember it on a flash card” (Faye), “It was harder for me to find time to 
complete them” (Gale), “It obviously took more time to do” (Gale), and “I should have 
spent more time” (Alice, Better, and David). The other highlighted subcategory was 
preparedness, reflecting participant statements about their review processes and 
confidence going into the posttest. Examples include, “I did most of them after reading 
the chapter and then a couple days before so I could look over and study them” (Gale), “I 
felt more confident in exam two” (David), “The questions caused me to look more at the 
lecture slides and my notes” (Cindy), and “Going into the next test I was more relaxed, 
not as worried” (Haley). Each student submitted between six and ten pages for his or her 
reading questions responses. For the sake of descriptive efficiency and to further explore 
the results from the qualitative data below are three specific participant examples with a 
detailed walkthrough of the process for each.  
Alice is a female Hispanic American first generation pre-Nursing student working 
a full-time job while taking four classes. Her first exam score was 32 with a 
preintervention MSLQ total of 374 and MAI total of 39. Her second exam score was 52, 
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with a postintervention MSLQ total of 378 and MAI total of 43. Holistically, most of her 
reading question responses categorically were between progressing and excellent. In the 
group interview, she stated, “I felt like I was picking up more cues, in terms of certain 
examples, with the reading questions” and “it helped me understand it better like you 
have more personal connections to it”. She also noted that “I should have spent a little 
more time on them. I work a lot and so I didn’t do as much as I could have”. She 
mentions that she “usually would have done was to just skim through the book looking at 
keywords” but the reading questions “helped reinforce things better, a little more 
connections held longer that I suppose before that”.  
Haley is a female Caucasian first-year pre-Physical Therapy student who 
graduated from high school the year before with honors and taking five classes. The 
student’s exam scores decreased only by two points, from a 98 (pre) to a 96 (post). The 
student did, however, report increases in metacognition with MSLQ scores of 354 (pre) 
to 375 (post) and MAI scores of 32 (pre) to 40 (post). This student’s reading questions 
responses were exemplary, receiving excellent across all themes. During the interview 
she reported that “going into the test I was more relaxed because when I know the 
material I’m like not as worried about it because I feel like I know it better, so like when I 
had to go through and relate the questions that you get to like a setting, I feel like I knew 
the material more and it helped me”. She also noted a specific concept that elaboration 
helped her on by stating “it really helped me on the test, like the little Albert thing. Yah, 
that one was kind of like confusing for me some of the stimulus, but it helped me like 
have to go through and understand it better through the reading questions”.  
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David is a male Caucasian first-year student majoring in English who works part-
time and taking four classes. Comparing exam scores, his resulted in the largest decrease 
of 12 points and based on the student’s reading questions submission he also received the 
least total value, categorically resulting in mostly poor and progressing. At the start of the 
interview the student did state “I was more confident in Exam Two. I mean I don’t know, 
like everything connects to what I was reading” and “it made me look through the book 
more than I did on Exam One because I just kinda looked over the book the first time but 
this time I had to kinda look through it more to understand how to do the reading 
questions”. These comments do support the participant’s differences in metacognition 
with a pre-MSLQ score of 396 to a post score of 448 and a pre-MAI score of 31 to a post 
score of 40. However, it was the additional remarks during the interview that brought to 
light a possible connection to the decrease in Exam Two and correlates with the 
descriptive coding values for his reading questions responses. When asked if you could 
modify or adjust how you approached the reading questions what it would be his 
response was “Yah, more time and effort”.  
Interpretation of Results of the Study 
Interpreting the findings of an action research study is about seeing whether the 
findings support the goals of the study and if the intervention addresses the problem(s). In 
addition, it offers an opportunity to identify if the results confirm or disconfirm the 
findings of other studies presented in previous chapters. The results not only accomplish 
this but also offer new insights into the use of elaborative rehearsal.  
Although the intervention did not elicit a statistically significant change in test 
performance among the sample, it does indicate more positive ranks collectively. It is 
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important to note that in reviewing the pre/post-intervention differences in exam scores, 
five of the eight participants demonstrated a larger distribution of increases among them 
than the three with decreases. Considering that half the participants had higher grades, to 
begin with, it is not surprising that there were no significant variances among the group. 
However, the problem exists more with students with poor metacognition, typically 
resulting in overconfidence and lower outcome values (Chew, 2014). Examining the 
differences within the four participants with lower pre-intervention test scores is where 
we do see significant changes, including the largest variances of the sample. The two 
reflecting the highest differences are both positive and negative. One explanation for this 
could be in connection with the qualitative data. Alice, who had a 20-point increase in 
pre/post-exam scores, demonstrated effective use of elaboration noted in the rubric scores 
for the written reading question responses, while David, who had a 12-point decrease, 
also had the lowest rubric values of the entire group. This comparison supports the notion 
that the use of elaborative rehearsal as a study skill strategy can be an important 
component of student achievement (Nordell, 2009). Thus, it appears that when 
metacognition is assessed with other performance measures, there is support for the 
relationship between metacognitive skills and measures of academic achievement 
(Broadbent & Poon, 2015; Peverly et al., 2003; Schraw & Dennison, 1994; Young & Fry, 
2012).  
Findings did indicate support for differences between students’ use of 
metacognitive strategies and academic grades (Table 4.22). Students who had higher 
grades reported higher usage of metacognitive strategies (Ünal, 2010). Results also 
revealed similar findings to another study, stating that students who reported using a 
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variety of metacognitive strategies did better on performance measures, including grades 
on exams (Lea, 2018; Al-Ansari, 2005). 
Table 4.22 
  
Metacognition and Test Performance Scores by Student 
  S1 S2 S3 S4 S5 S6 S7 S8 
 Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 
MSLQ  374 378  233 421 387  431  396 448  376 424 483  479 450  464 354 375 
MAI  39 43  19 41 35  39  31 40 35 35 50 50 40 46 32 40 
Exam  32 52 58 66 70 74 78 66 82 84 90 88 96 98 98 96 
 
Elaborative rehearsal appears to not only impact construction, comprehension, 
and recall, but also overall awareness of metacognition. While some of the questions on 
both the MSLQ and MAI surveys may not seem to address specifics related to ER, the 
process of using it affects the student holistically. This could explain the decrease in 
some post-intervention survey responses. One of the subthemes revealed in the interviews 
was time and effort. Of interest to note is the connection between this theme and the two 
subscale results on the MSLQ. Several participants in both interview groups noted the 
difficulties in the time management, which was the time they had available to study prior 
to Exam Two and the time/effort it took to complete the reading questions. The interview 
questions did not ask specifically about time, yet it was clearly an impactful variable, 
which might help explain the variance in pre/post-MSLQ subscale scores for time/study 
environment and effort regulation.    
Conclusion 
 Being able to examine both quantitative and qualitative data allowed for a richer, 
more detailed understanding of the problem and explanation of the research findings. For 
 
110 
 
the quantitative data, incorporating the MSLQ and MAI surveys offered a broader 
analysis of differences in metacognition before and after the intervention. As the findings 
illustrate, most post-intervention scores increased for both group scores and individual 
students and demonstrated statistically significant changes between pre/post measures. In 
addition, students’ use of and perceptions toward the utility of the intervention was 
helpful, applicable, and positive. The next and final chapter provides an overview of the 
research process, a summary of the findings including interpretations, and a discussion of 
future action plans, along with instructional and research suggestions moving forward. 
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CHAPTER FIVE 
SUMMARY AND DISCUSSION 
In college, students are expected to be self-motivated, able to self-diagnose and 
self-assess their learning strategies, and then modify any learning hindrances. This is 
often a difficult transition from high school, and although they begin to nurture elements 
of metacognition, the demands and expectations of this are high in college classes. 
Metacognition, being able to self-assess understanding and decide whether it is adequate 
(National Research Council, 2000), is critical for students to adapt to their learning 
strategies. However, given their success in the high school learning environment and 
many years of conditioning those high school learning strategies, it is often difficult for 
incoming college students to even self-identify that there is a problem with their 
academic learning strategy or reflect upon what is not effective and modify accordingly 
(Nordell, 2009).  
Typically, first-year college students are unlikely to be fully aware of their 
academic strengths and weaknesses. Some students underestimate their academic 
proficiency, while others overestimate their ease of learning (Lynch, 2006; Peverly et al., 
2003). It is apparent that students need to understand the distinction between cognition 
and metacognition to become self-regulated learners (Schraw, 1998). Teachers and 
students each play an important role in this process. Teachers should model both 
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cognitive and metacognitive skills for their students to assist them in understanding how 
to effectively use them (Lynch, 2006).  
Helping students pinpoint the origin or common denominator of a problem 
provides them with tools they can use when similar situations arise in the future, giving 
them a sense of control and personalization. To become a more effective teacher, it is 
important that I be open to learning as well because teaching is a reciprocal, non-linear 
process. No matter what our role is, whether teacher, administrator, staff, or student, 
creating “learning communities” (Senge, p. 3, 2013) where we learn from each other and 
from the environment is paramount. As an educator, I believe it is essential to 
communicate and embrace the idea that we are lifelong learners. Identifying and 
implementing effective teaching strategies is vital to this process and was the primary 
focus of this action research study.  
Focus of the Study 
This action research study focused on identifying the impacts elaborative 
rehearsal had on test performance, metacognition, and utility. Transitioning to college, 
either directly from high school or the workforce, is no easy feat. Often students are 
unaware of the learning strategies they use, or if they are effective or not. Most incoming 
freshmen bring classroom strategies that were used in different settings (i.e., high school, 
vocational) but may not be applicable or useful in a general education college course. 
Having a rich toolbox of effective metacognitive learning strategies breeds success. 
Helping students understand and become more aware of their own learning processes 
assists in creating and constructing that toolbox. The intervention for this study, 
elaborative rehearsal, is a tool that can be used in a variety of learning situations. In using 
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an exploratory sequential mixed methods approach, the intention was to collect and 
analyze both quantitative and qualitative data to provide a better understanding of the 
problem that either approach can achieve singularly. Drawing from a wide range of data 
collection tools allowed for a more comprehensive examination of the proposed problem 
and research questions.  
Overview of the Study 
 The study took place over roughly four weeks, during the first third of the spring 
2019 semester, and involved six stages. The first stage involved the identification of 
participants which, in the beginning, was 17 students who volunteered and filled out the 
consent form. The next step included administering two surveys, the MSLQ and MAI, 
prior to Exam One, then collecting and recording the test scores for later analysis. The 
third stage occurred during the next class session when the intervention was provided to 
the participants and instructions were given on what the surveys entailed. Students were 
advised to write responses to the prompts and complete them in their entirety over the 
next two weeks. On the day of Exam Two, participants were asked to provide a copy of 
their written responses and were collected to wrap up stage four of the research process. 
The fifth step was a repeat of the second stage, which involved administering the MSLQ 
and MAI surveys prior to providing the participants with Exam Two, then collecting and 
recording the test scores. 
The final stage was the most extensive component of the research process. After 
Exam Two was completed, the remaining participants who had completed all elements of 
the study were asked interview questions created by the researcher. Following the 
interview process, the quantitative data were analyzed using statistical software, then the 
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qualitative data were coded and analyzed using two different coding methods, descriptive 
and in vivo, with the goal of combining the two sets of data to provide thorough support 
for the intervention. According to Creswell (2015), mixed methods is an approach to 
research in the areas of social, behavioral, and health sciences in which the investigator 
gathers both quantitative (closed-ended) and qualitative (open-ended) data, integrates the 
two, and then draws interpretations based on the combined strengths of both sets of data 
to understand research problems.  
Summary of the Study 
This action research study’s purpose was to investigate the following questions:  
1. Do differences exist in metacognition and/or test performance after 
incorporating elaborative rehearsal as a metacognitive learning strategy? 
2. How do students use and perceive the utility of elaborative rehearsal as a 
metacognitive learning strategy? 
To examine pre- and post-intervention differences in metacognition and test 
performance, quantitative data were collected and analyzed from two surveys and two 
exams. Descriptive statistics of mean and standard deviation scores revealed increases in 
both metacognition and test performance collectively among all participants. Five of the 
six Wilcoxon Signed-Rank Tests revealed statistical significance. The quantitative data 
reflect that elaborative rehearsal as a metacognitive learning strategy appears to not only 
impact construction, comprehension, and recall; it appears to also affect overall levels of 
metacognition. 
The investigation of students’ use and perception of utility for ER identified 
several themes involving awareness of the effectiveness of this metacognitive learning 
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strategy. Participants also reported more confidence in study preparation and 
comprehension of the material. The qualitative analysis of students’ written responses 
revealed that when given prompts to evoke elaboration, they were able to achieve 
outcomes indicating productive outcomes.  
Action Plan: Implications of the Findings 
While the findings reported in this action research study support the notion that 
the use of elaboration is an effective metacognitive learning strategy, it is important to 
note that this is merely a research seed being planted that needs a lot more watering and 
time to grow. The small sample size, although purposive and typical, mirrors more of a 
case study than that of the large participant pools previous studies reported in the 
literature review have had. However, as discussed before, this study had a more narrowed 
focus and included qualitative findings that extrapolated upon the quantitative data, 
offering a more detailed exploration of a singular learning strategy. There are other 
factors to consider that might also be at play, such as whether it was the reading question 
prompts alone or the addition of them included with students current learning strategies. 
One question that was not asked during the interviews was if their study endeavors solely 
focused on the reading questions or if those were done in addition to the methods used for 
the first exam. Although some did mention using it as an extra study procedure this was 
not asked or divulged by all participants.  
Another limitation, which was presented in chapter one, discussed metacognitive 
awareness as a cognitive skill that is typically classified with factors being prone to 
individual differences. In other words, these variables are different across individuals and 
tend to vary according to personal factors, such as educational background and 
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perceptions of ability (Hashempour, Ghonsooly, & Ghanizadeh, 2015). For example, 
students who need help the most are the least likely to seek it out. Low-achieving 
students were the least likely to attend a study skills workshop, demonstrating that low 
achievers have difficulty at self-identifying studying problems (Nordell, 2009). Based on 
the pre-intervention exam and survey scores, the “low achievers” may have been unaware 
of various learning strategies and how best to utilize them. Students have reported 
spending numerous hours reading their textbook before or after class; yet, when quizzed 
on this knowledge, have very little recall of this material (2009). 
Many college students bring with them different personal and educational 
experiences; therefore, it is important that educators recognize and account for these 
potential strengths and weaknesses when implementing instructional methods. Although 
the teacher-student dynamic can be poised as potentially oppressive, students can also be 
privileged. Those who graduate high school and continue onto college are more educated 
than those who do not. They will have opportunities for employment and advancement, 
which could be considered an aspect of social justice (Mirci, Loomis, & Hensley, 2011). 
However, students can also experience social injustice in higher education when they are 
marginalized (treated as insignificant), excluded (special clubs and activities), or 
negatively labeled (certain majors may be looked down upon). Students that do not fit 
what is considered normative behavior (i.e., drawing/doodling during a lecture or not 
taking notes) may experience social injustice due to the ways in which oppression has 
been institutionalized within the system of education (Mirci et al., 2011). 
As an educator, it is my responsibility to identify and incorporate teaching 
strategies that allow all students the same opportunities, despite the various learning 
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levels and educational experiences. Although many students report confidence in their 
own learning practices it became apparent through this action research study that 
discussions about metacognition are imperative. One of the main takeaways from the 
group interviews was the amount of time it took to complete the reading questions. 
Considering that time is a scarce resource for most students, creating ways to incorporate 
the reading questions into the class discussion to demonstrate and facilitate elaboration is 
something that I have begun to adjust for the next academic year. Encouraging 
elaboration techniques through its use in flashcards, notes, and diagrams I will continue 
to advocate for. In addition, sharing this information not only with my colleagues at the 
college I currently work at but with other teachers globally through conferences and 
webinars is important. Publishing this work is essential, to not only expand upon the 
literature related to elaborative rehearsal and metacognition but to assist teachers in the 
use of the effective instructional tool.  
Suggestions for Future Research 
For successful learning, both students and teachers need to be aware of the impact 
that metacognitive knowledge and skills have in the learning process. Therefore, it is this 
researcher’s intention to promote awareness among educators and students that 
metacognition exists, how it differs from cognition, and its positive relationship with 
academic success by sharing this research through several platforms (i.e., professional 
development, workshops, conferences, and classrooms).  While this action research 
study’s focus was narrower, specifically examining elaborative rehearsal, it is part of the 
bigger picture, which is to identify various effective metacognitive learning strategies that 
are applicable to a wide range of learning outcomes. The first step toward this larger goal 
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was identified through this study’s research questions, and the findings will be shared 
with educators across multiple disciplines, throughout various institutions, not just at the 
community college level. The next step is to explore the relationship between other 
metacognitive strategies and successful learning outcomes through additional action 
research endeavors.  
Numerous studies suggest that students should be given the opportunity to learn 
about metacognition and the various learning strategies to assist them in their academic 
endeavors (Lea, 2018; Nordell, 2009; Nonis & Hudson, 2006; Schraw, 1998). Although 
the reading questions administered as the intervention focused more on the elaboration 
element of ER, rehearsal is equally as important to knowledge acquisition and recall. 
Extended practice and reflection play crucial roles in the construction of metacognitive 
knowledge and regulatory skills (Schraw, 1998). As Nordell (2009) explains, students 
often become frustrated with the material due to a lack of instructor-facilitated learning, 
and when a high dependence of self-regulation is necessary, these students will often 
achieve below their potential in a course. For example, during one of the interviews, 
Betty disclosed frustrations about reading the material in the textbook without any 
guidance on effective ways to understand the material, but that the reading questions 
provided direction that helped in the acquisition of important information. Many students 
report that they spent numerous hours reading their textbook before or after class; yet, 
when quizzed on this knowledge, they have very little recall of this material (Nonis & 
Hudson, 2006). It has been noted that study skills strategies are rarely taught within a 
course setting and even in freshman seminar classes (Nordell, 2009).  
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An additional research avenue to explore would be comparing the differences in 
metacognition and academic achievement among those who received learning strategies 
training in a course, either before or during, and those who did not. During the 
interviews, Faye reported using flash cards as an effective study tool prior to participating 
in this study but divulged the intent to add more of the elaboration components to them 
based on the positive experiences. It would be interesting to explore the integration of ER 
and flash cards, considering students’ familiarity with them, as an instructional strategy 
during class. This could be useful for students to utilize during short study sessions 
throughout the day to learn specific terms by allowing students to quickly ascertain their 
level of knowledge and encourage rehearsal. It would be interesting to explore this 
further, specifically comparing ER to other metacognitive learning strategies. Is ER more 
effective in comprehension and recall than other strategies? 
Another area to investigate would be the effects of peer learning as an 
inclusionary component of the ER process. There is a plethora of literature discussing the 
effectiveness of peer learning and it is this researchers opinion that incorporating that 
element, where students can share their responses to expand their repertoire for 
understanding is worth exploring. To extend that even further, the parallels between 
culturally relevant pedagogy and elaborative rehearsal are noteworthy. Both CRP and ER 
are empowering students with tools and the ability to critically analyze. An examination 
of ER in culturally relevant classrooms is an avenue that needs additional research.  
Conclusion 
 The idea for this action research study began many years ago when I observed 
students’ tendency to use strategies focused more on rote memorization that deemed 
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ineffective on test performance. Throughout those years, I encouraged and modeled 
various instructional methods to assist students in the use of different metacognitive 
learning strategies. Unfortunately, most students did not employ these suggested methods 
and continued to rely on historical practices that suggest studying more often will yield 
better results. Often, even incoming students that are moderately or even highly 
successful in high school expect that the skills that produced success in high school will 
transfer successfully to college academics (Nordell, 2009). The higher education model 
differs, because the material is often presented at a brisk pace only once during the 
lecture, and most of the learning is expected to occur out of class, relying on student’s 
ability to self-assess their metacognition. Between the quantity of content learned, the 
pace of academic learning, and the ability to synthesize and utilize the knowledge at the 
college level, this is usually at a much higher pace or level than students have previously 
experienced (2009), often resulting in frustration, lower self-efficacy, and even 
withdrawing from college altogether.  
 Therefore, the goal of this study was to investigate the use of elaborative 
rehearsal, a metacognitive learning strategy that I previously found to consistently benefit 
students. I wanted to identify if the insertion of this strategy as an intervention resulted in 
metacognitive and test performance differences. While researching other studies that 
looked at elaborative rehearsal, I found very few. This was another factor that motivated 
me to examine it in further detail. While I had an inkling that positive results would 
occur, typically studies only explored students’ responses to surveys, clumping ER into 
the broad categories of metacognitive and self-regulated learning strategies, assuming 
students were either truly using it or utilizing it effectively. That is what sparked the 
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creation of the second research question. Sometimes quantitative data presents only part 
of the picture when it comes to students’ perceptions of their own metacognition. Being 
able to incorporate qualitative data from the learner’s perspective allowed for a richer, 
more clear assessment of ER’s effectiveness.  
To me, it seems imperative that a teacher creates a culture that emphasizes 
“learning how to learn together” (Senge, 2013, p. 3) and avoiding the pitfalls of 
frustration, boredom, and sometimes cynicism that often plagues students and educators. 
One way to accomplish this is through proactive, creative leadership by challenging 
teachers, students, and administrators to get involved and not hold back, in whatever form 
that should be (Brubaker, 2004), because “one is always a choice maker” (p. 34). 
Whether it is trying a new activity in class, conducting different assessments to identify 
the source of various learning outcomes, attending workshops/conferences in an area of 
interest, or investigating one’s own teaching practices, all contribute to a better 
understanding of what goes on in and out of the classroom, ultimately resulting in student 
success. Although I would have preferred a larger sample size, the findings were not 
surprising. I had expected to see increases in post metacognition and exam scores. This 
process did offer some insight into how students perceive the elaboration prompts, how 
much time it takes them to complete it and if they truly assisted them in comprehension. 
It is one thing to notice an increase in exam scores after prescribing this intervention, yet 
another to thoroughly investigate its utility through students written submissions and 
interviews. This action research study has given me the opportunity to assess the value of 
elaboration and understand the usefulness of it from a student perspective. For that, I am 
truly thankful.   
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APPENDIX A: READING QUESTIONS 
Reading/Elaboration Questions 
Note: The intention of these questions is to “prompt” you to “elaboratively” describe (in 
your own words) elements of the chapter and then rehearse/review that information prior 
to lecture as well as throughout the week’s leading up to the exam. You will add more 
content to them during our lecture discussions, but these will build a strong foundation 
before then.  
-You can respond to these on separate notebook paper, on the lecture slides, or within 
this document if you open it up in Word. Then you can edit it to put spaces in between for 
you to type out your responses. Whichever way works for you but do something with them 
either way. These embody several aspects of how we process information, both for 
memory and learning as human beings. It is a way for you to apply elements of the two 
chapters into your comprehension, notetaking, and studying practices.   
 
Chapter 6 - Memory 
1. What are the three parts involved in the processing of information? Describe each 
part as it relates to a personal/hypothetical example. 
2. Identify, describe (in your own words) and provide your own examples for each 
of the three stages of memory. You will need to understand what all encompasses 
each stage. *There will be a lot of content/notes for this question, covering several 
concepts within each stage. 
3. Describe and provide personal examples for the reliability of long-term memory 
including constructionist theory, flashbulb memories and eyewitness testimony. 
4. Describe and provide personal examples for the three theories on forgetting 
(decay, interference, and retrieval). 
5. There are several ways/strategies people use to boost memory power. Review 
those and identify at least 3 that you can incorporate in your own efforts to 
increase memory functioning.  
Chapter 5 - Learning 
1. Provide your own example, personal or hypothetical, that represents Classical 
Conditioning. Identify each piece in your example (US, UR, NS, CS, CR), 
describe how each part connects to the process and how that process unfolds. 
2. Provide your own examples for stimulus generalization, stimulus discrimination, 
extinction and spontaneous recovery. 
3. Summarize the Little Albert study.  
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4. In your own words, what is Law of Effect? Describe it and summarize the puzzle 
box. 
5. Provide personal examples that represent +/- reinforcers and punishers. 
6. What is the goal of shaping? Provide an example 
7. Describe, with examples, the difference between cognitive and observational 
learning. 
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APPENDIX B: PRETEST/POSTTEST SURVEY (MSLQ) 
Motivated Strategies for Learning Questionnaire Manual 
Part A.  Motivation 
The following questions ask about your motivation for and attitudes about this class.  
Remember there are no right or wrong answers, just answer as accurately as 
possible.  Use the scale below to answer the questions.  If you think the statement is 
very true of you, circle 7; if a statement is not at all true of you, circle 1.  If the 
statement is more or less true of you, find the number between 1 and 7 that best 
describes you. 
 1  2 3 4 5 6 7 
not at all     very true 
true of me      of me 
 
1. In a class like this, I prefer 
course material that really 
challenges me so I can learn 
new things. 
1 2 3 4 5 6 7 
2. 
If I study in appropriate ways, then I will 
be able to learn the material in this 
course. 
1 2 3 4 5 6 7 
3. When I take a test I think about 
how poorly I am doing compared 
with other students. 
1 2 3 4 5 6 7 
4. I think I will be able to use what I 
learn in this course in other 
courses. 
1 2 3 4 5 6 7 
5. I believe I will receive an 
excellent grade in this class. 
1 2 3 4 5 6 7 
6. I'm certain I can understand the most 
difficult material presented in the 
readings for this course. 
1 2 3 4 5 6 7 
7. 
Getting a good grade in this class is the 
most satisfying thing for me right now. 
1 2 3 4 5 6 7 
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8. When I take a test I think about 
items on other parts of the test that 
I can’t answer 
1 2 3 4 5 6 7 
 
9. It is my own fault if I don't learn the 
material in this course. 
1 2 3 4 5 6 7 
10. It is important for me to learn the 
course material in this class. 
1 2 3 4 5 6 7 
11. The most important thing for 
me right now is improving my 
overall grade point average, so 
my main concern in this class is 
getting a good grade. 
1 2 3 4 5 6 7 
12.   I'm confident I can learn the basic 
concepts taught in this course. 
1 2 3 4 5 6 7 
13. If I can, I want to get better grades 
in this class than most of the other 
students. 
1 2 3 4 5 6 7 
14. When I take tests I think of the 
consequences of failing. 
1 2 3 4 5 6 7 
15. I'm confident I can understand 
the most complex material 
presented by the instructor in 
this course. 
1 2 3 4 5 6 7 
16. In a class like this, I prefer course 
material that arouses my curiosity, 
even if it is difficult to learn. 
1 2 3 4 5 6 7 
17. I am very interested in the content 
area of this course. 
1 2 3 4 5 6 7 
18. If I try hard enough, then I will 
understand the course material. 
1 2 3 4 5 6 7 
19. I have an uneasy, upset feeling 
when I take an exam. 
1 2 3 4 5 6 7 
 
20. I'm confident I can do an 
excellent job on the assignments 
and tests in this course. 
1 2 3 4 5 6 7 
21. I expect to do well in this class. 1 2 3 4 5 6 7 
22. The most satisfying thing for me 
in this course is trying to 
understand the content as 
thoroughly as possible. 
1 2 3 4 5 6 7 
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23. I think the course material in this 
class is useful for me to learn. 
1 2 3 4 5 6 7 
24. When I have the opportunity in 
this class, I choose course 
assignments that I can learn from 
even if they don't guarantee a good 
grade. 
1 2 3 4 5 6 7 
25. If I don't understand the course 
material, it is because I didn't try hard 
enough. 
1 2 3 4 5 6 7 
26. I like the subject matter of this course. 1 2 3 4 5 6 7 
27. Understanding the subject matter 
of this course is very important to 
me. 
1 2 3 4 5 6 7 
28. I feel my heart beating fast when I 
take an exam. 
1 2 3 4 5 6 7 
29. I'm certain I can master the skills being 
taught in this class. 
1 2 3 4 5 6 7 
30. I want to do well in this class 
because it is important to show my 
ability to my family, friends, 
employer, or others. 
1 2 3 4 5 6 7 
31. Considering the difficulty of this 
course, the teacher, and my skills, I 
think I will do well in this class.  
1 2 3 4 5 6 7 
    
Part B.  Learning Strategies 
The following questions ask about your learning strategies and study skills for this class.  
Again, there are no right or wrong answers.  Answer the questions about how you 
study in this class as accurately as possible.  Use the same scale to answer the 
remaining questions.  If you think the statement is very true of you, circle 7; if a 
statement is not at all true of you, circle 1.  If the statement is more or less true of you, 
find the number between 1 and 7 that best describes you. 
1  2 3 4 5 6 7 
not at all     very true 
true of me      of me 
32. When I study the readings for this 
course, I outline the material to help me 
organize my thoughts. 
1 2 3 4 5 6 7 
33. During class time I often miss important 
points because I'm thinking of other 
things. 
1 2 3 4 5 6 7 
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34. When studying for this course, I often to 
explain the material to a classmate or 
friend. 
 
1 2 3 4 5 6 7 
35. I usually study in a place where I can 
concentrate on my course work. 
 
1 2 3 4 5 6 7 
36. When reading for this course, I make up 
questions to help focus my reading. 
 
1 2 3 4 5 6 7 
37. I often feel so lazy or bored when I study 
for this class that I quit before I finish 
what I planned to do. 
1 2 3 4 5 6 7 
38. I often find myself questioning things I 
hear or read in this course to decide if I 
find them convincing. 
1 2 3 4 5 6 7 
39. When I study for this class, I practice 
saying the material to myself over and 
over. 
1 2 3 4 5 6 7 
40. Even if I have trouble learning the 
material in this class, I try to do the work 
on my own, without help from anyone. 
1 2 3 4 5 6 7 
41. When I become confused about 
something I'm reading for this class, I go 
back and try to figure it out. 
1 2 3 4 5 6 7 
42. When I study for this course, I go 
through the readings and my class notes 
and try to find the most important ideas. 
1 2 3 4 5 6 7 
43. I make good use of my study time for 
this course. 
1 2 3 4 5 6 7 
44. If course readings are difficult to 
understand, I change the way I read the 
material. 
1 2 3 4 5 6 7 
45. I try to work with other students from 
this class to complete the course 
assignments. 
1 2 3 4 5 6 7 
46. When studying for this course, I read my 
class notes and the course readings over 
and over again. 
1 2 3 4 5 6 7 
47. When a theory, interpretation, or 
conclusion is presented in class or in the 
readings, I try to decide if there is good 
supporting evidence. 
1 2 3 4 5 6 7 
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48. I work hard to do well in this class even 
if I don't like what we are doing. 
1 2 3 4 5 6 7 
49. I make simple charts, diagrams, or tables 
to help me organize course material. 
1 2 3 4 5 6 7 
50. When studying for this course, I often 
set aside time to discuss course material 
with a group of students from the class. 
1 2 3 4 5 6 7 
51. I treat the course material as a starting 
point and try to develop my own ideas 
about it. 
1 2 3 4 5 6 7 
52. I find it hard to stick to a study schedule. 1 2 3 4 5 6 7 
53. When I study for this class, I pull 
together information from different 
sources, such as lectures, readings, and 
discussions. 
1 2 3 4 5 6 7 
54. Before I study new course material 
thoroughly, I often skim it to see how it 
is organized. 
1 2 3 4 5 6 7 
55. I ask myself questions to make sure I 
understand the material I have been 
studying in this class. 
1 2 3 4 5 6 7 
56. I try to change the way I study in order 
to fit the course requirements and the 
instructor's teaching style. 
1 2 3 4 5 6 7 
57. I often find that I have been reading for 
this class but don't know what it was all 
about. 
1 2 3 4 5 6 7 
 
58. I ask the instructor to clarify 
concepts I don't understand well. 
1 2 3 4 5 6 7 
59. I memorize key words to remind 
me of important concepts in this 
class. 
1 2 3 4 5 6 7 
60. When course work is difficult, I either 
give up or only study the easy parts. 
1 2 3 4 5 6 7 
61. I try to think through a topic and 
decide what I am supposed to learn 
from it rather than just reading it over 
when studying for this course. 
1 2 3 4 5 6 7 
62. I try to relate ideas in this subject to 
those in other courses whenever 
possible. 
1 2 3 4 5 6 7 
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63. When I study for this course, I go over my 
class notes and make an outline of 
important concepts. 
1 2 3 4 5 6 7 
64. When reading for this class, I try to 
relate the material to what I already 
know. 
1 2 3 4 5 6 7 
65. 
I have a regular place set aside for 
studying. 
1 2 3 4 5 6 7 
66. I try to play around with ideas of my own 
related to what I am learning in this 
course. 
1 2 3 4 5 6 7 
67. When I study for this course, I write brief 
summaries of the main ideas from the 
readings and my class notes. 
1 2 3 4 5 6 7 
68. When I can't understand the material in 
this course, I ask another student in this 
class for help. 
1 2 3 4 5 6 7 
 
69. I try to understand the material in this 
class by making connections between the 
readings and the concepts from the 
lectures. 
1 2 3 4 5 6 7 
70. I make sure that I keep up with the weekly 
readings and assignments for this course. 
1 2 3 4 5 6 7 
71. Whenever I read or hear an assertion or 
conclusion in this class, I think about 
possible alternatives. 
1 2 3 4 5 6 7 
72. I make lists of important items for this 
course and memorize the lists. 
1 2 3 4 5 6 7 
73. I attend this class regularly. 1 2 3 4 5 6 7 
74. Even when course materials are dull 
and uninteresting, I manage to keep 
working until I finish. 
1 2 3 4 5 6 7 
75. I try to identify students in this class 
whom I can ask for help if necessary. 
1 2 3 4 5 6 7 
76. When studying for this course I try to 
determine which concepts I don't 
understand well. 
1 2 3 4 5 6 7 
77. I often find that I don't spend very 
much time on this course because of 
other activities. 
1 2 3 4 5 6 7 
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78. When I study for this class, I set 
goals for myself in order to direct my 
activities in each study period. 
1 2 3 4 5 6 7 
79. If I get confused taking notes in class, I 
make sure I sort it out afterwards. 
1 2 3 4 5 6 7 
80. I rarely find time to review my notes or
 readings before an exam. 
1 2 3 4 5 6 7 
81. I try to apply ideas from course readings
  in other class activities such as 
lecture and discussion. 
1 2 3 4 5 6 7 
 
For educational use from: 
Pintrich, R. R., & DeGroot, E. V. (1990). Motivational and self-regulated learning 
components of classroom academic performance, Journal of Educational 
Psychology, 82, 33-40.   
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APPENDIX C: PRETEST/POSTTEST SURVEY (MAI) 
Metacognitive Awareness Inventory (MAI) 
 
Think of yourself as a learner. Read each statement carefully. Consider if the statement 
is true or false as it generally applies to you when you are in the role of a learner (student, 
attending classes, university etc.). 
Check ( ) True or False as appropriate. When finished all statements, apply your 
responses to the Scoring Guide. 
  
   
True  False  
1.  I ask myself periodically if I am meeting my goals.      
2.  I consider several alternatives to a problem before I answer.      
3.  I try to use strategies that have worked in the past.      
4.  I pace myself while learning in order to have enough time.      
5.  I understand my intellectual strengths and weaknesses.      
6.  I think about what I really need to learn before I begin a task      
7.  I know how well I did once I finish a test.      
8.  I set specific goals before I begin a task.      
9.  I slow down when I encounter important information.      
10.  I know what kind of information is most important to learn.      
11.  
I ask myself if I have considered all options when solving a 
problem.  
    
12.  I am good at organizing information.      
13.  I consciously focus my attention on important information.      
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14.  I have a specific purpose for each strategy I use.      
15.  I learn best when I know something about the topic.      
16.  I know what the teacher expects me to learn.      
17.  I am good at remembering information.      
18.  I use different learning strategies depending on the situation.      
19.  
I ask myself if there was an easier way to do things after I 
finish a task.  
    
20.  I have control over how well I learn.      
21.  
I periodically review to help me understand important 
relationships.  
    
22.  I ask myself questions about the material before I begin.      
23.  
I think of several ways to solve a problem and choose the best 
one.  
    
24.  I summarize what I’ve learned after I finish.      
   
True  False  
25.  I ask others for help when I don’t understand something.      
26.  I can motivate myself to learn when I need to      
27.  I am aware of what strategies I use when I study.      
28.  
I find myself analyzing the usefulness of strategies while I 
study.   
    
29.  
I use my intellectual strengths to compensate for my 
weaknesses.  
    
30.  I focus on the meaning and significance of new information.      
31.  
I create my own examples to make information more 
meaningful.  
    
32.  I am a good judge of how well I understand something.      
33.  I find myself using helpful learning strategies automatically.      
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34.  I find myself pausing regularly to check my comprehension.      
35.  I know when each strategy I use will be most effective.      
36.  
I ask myself how well I accomplish my goals once I’m 
finished.  
    
37.  
I draw pictures or diagrams to help me understand while 
learning.  
    
38.  
I ask myself if I have considered all options after I solve a 
problem.  
    
39.  I try to translate new information into my own words.      
40.  I change strategies when I fail to understand.      
41.  I use the organizational structure of the text to help me learn.      
42.  I read instructions carefully before I begin a task.      
43.  
I ask myself if what I’m reading is related to what I already 
know.  
    
44.  I reevaluate my assumptions when I get confused.      
45.  I organize my time to best accomplish my goals.      
46.  I learn more when I am interested in the topic.      
47.  I try to break studying down into smaller steps.      
48.  I focus on overall meaning rather than specifics.      
49.  I ask myself questions about how well I am doing while I am 
learning something new.  
    
50.  
I ask myself if I learned as much as I could have once I finish 
a task.  
    
51.  I stop and go back over new information that is not clear.      
52.  I stop and reread when I get confused.      
  
For educational use from: 
Schraw, G. & Dennison, R.S. (1994). Assessing metacognitive awareness. Contemporary 
Educational Psychology, 19, 460-475.  
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APPENDIX D: CONSENT FORM 
Informed Consent to Participate in a Research Study.  
You are invited to participate in a research study. This document will inform you about 
the details of the study. The teacher-research will also verbally explain the study to you. 
Feel free to ask any question that may come to mind. You can inform the researcher if 
you agree to participate or not once you are ready to make that decision. If you agree to 
participate in the study, you will be asked to provide your signature on this form and 
return it back to the researcher. The researcher will provide you with a copy of the form.  
Why is the researcher asking me to be a part of this study?  
You are being asked to participate in this study because you are enrolled in a general 
psychology course at the research site.  
Why is the researcher performing this study?  
The purpose of this study is to identify if differences exist for metacognitive awareness 
and/or test performance after implementation of elaborative rehearsal as a metacognitive 
learning strategy.  
What will I be asked to do during the study?  
If you agree to be a part of this study, you will be asked to complete two surveys during 
two points in the early part of the semester in addition to completing responses to 
elaboration prompts (reading questions) for chapter content connected to a specific exam. 
Data will be collected, analyzed, and reported by the teacher-researcher for the purposes 
of this study.  
What is the research setting and how long will the study take?  
Completion of surveys and reading questions will occur over the course of approximately 
one month, in connection with exam one and exam two. 
Will the research cause any discomfort or risk to me?  
The teacher-researcher does not anticipate any physical or mental risks for participating 
in this study other than those encountered in day-to-day student life.  
Is there any benefit for me if I participate in the study?  
Specific benefits cannot be determined at this time based on the main premise of the 
study. However, the information gathered from this study may help students and faculty 
understand one factor connected to metacognitive awareness and test performance.   
Will anyone else see the information collected about me?  
The information you provide in this study will be confidential. There will be no 
publications that will identify you as a participant. Your name or identity will not be 
listed anywhere as participating within this research. In unique cases, officials may ask to 
obtain information about the participants within a study. This would be to ensure that the 
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research has been accomplished properly. The researcher would only allow authorized 
personnel such as the Institutional Review Board to access this information.  
What will happen if I suffer any harm from this research?  
No special arrangements will be made for compensation or payment for treatment solely 
because of my participation in the research.  
If I become uncomfortable, can I discontinue participating in the study?  
Taking part in this study is completely voluntary. You can choose not to participate, and 
you can choose to discontinue participation at any time. If you decide to discontinue your 
participation during the study, you will not lose any benefits or rights that you would 
otherwise have as a student.  
If I have questions or issues while participating in this study, whom can I contact?  
If you have questions about this study, please feel free to contact the teacher-researcher:  
Tori Norris, Psychology Faculty, Calhoun Community College  
256-306-2731, tori.norris@calhoun.edu 
By signing below, you are consenting to participate in a research project entitled 
“Differences in Metacognitive Awareness and Academic Achievement Using Elaborative 
Rehearsal” designed to analyze differences that may exist for metacognitive awareness 
and/or test performance with the use of elaborative rehearsal for students in a General 
Psychology course at Calhoun Community College. All answers, grades, and statistics 
will be completely anonymous, and no names will be used in the reporting of this data. 
Choosing not to participate there will be no penalty or disadvantage in terms of grades, 
pass rates, or due dates if you choose not to participate in this research study or to 
withdraw. By completing this consent form and returning it you are also confirming that 
you are 18 years of age or older. 
Your signature below indicates that you have decided to volunteer as a research 
participant for this study, and that you have read and understood the information provided 
above. 
 
Print Name: ___________________________________ Date: __________________ 
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APPENDIX E: INTERVIEW PROTOCOL 
Teacher-Researcher: Tori Norris 
Semistructured Interview Questions: 
1. When comparing your understanding/awareness of your learning prior to 
Exam One and then prior to Exam Two, after receiving the reading questions 
(RQ’s), did you notice any differences? 
2. How did the RQ’s assist you in understanding the material better? 
3. What were the difficulties, if any, that you encountered while completing the 
RQ’s? 
4. How did the RQ’s assist you in your study methods? 
5. If you could modify or adjust how you approached the RQ’s what would that 
be? 
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APPENDIX F: INTERVIEW TRANSCRIPT CODING EXAMPLE 
 
 
 
 
